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Lt. Col. George Gifford 
Contract Monitor 
Contract No. F08635--80-C-0263 
Support Green Flag Analysis 
GA Tech Project No. A-2706 
Monthly Status Report No. 1 
(July 1980) 
A summary of progress on referenced contract for the period 16 July 
to 31 August 1980 is contained herein. 
Objective 
The purpose of this project is to provide specialized engineering 
services to the Green Flag effort of the Tactical Air Warfare Center (USAF 
TAWC) at Eglin AFB, Florida. The contract is divided into two phases. 
The broad objective of Phase I is to investigate employment concepts and 
tactics which will enhance the penetrating strike force's probability 
of survival to the Initial Point (I.P.) for the target. Phase I effort 
includes four tasks: 
1) Determine the relationship of altitude variations to force survival 
that can be attributed to terrain masking. 
2) Determine the effects of stand-off-jamming (SOJ) against the 
Integrated Air Defense System (LADS) to enhance overall survival 
of a penetrating force. 
3) Determine the effects of tactical defensive maneuvers against 
terminal threat radars to enhance the overall survival of a penetrat-
ing force. 
4) Analyze the effects of break-lock chaff to enhance mission surviv-
ability when employed against terminal threat radars. 
AN EQUAL EMPLOYMENT/EDUCATION OPPORTUNITY INSTITUTION 
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Summary of Technical Efforts  
The efforts expended in July and August were directed toward the 
administrated start-up of Phase I. A draft master plan was prepared and 
provided for review. In addition, the technical report for the Green 
Flag baseline analyses was reviewed and a generalized procedure for generating 
radar site encounter logs was developed. Sample data tapes of digitized 
terrain masking data was received from ECAC. A program to insert these 
data into the General Effectiveness Model (GEM) data base was developed. 
The digitized terrain following profile data tape was received from ECAC 
and a program to insert these data into the GEM data base is being developed. 
Documentation 
The following is a list of Technical Memoranda (TM) prepared in July 
and August that are related to the Green Flag Analysis Program (A-2706) 
TM-2706-1 21 	July 1980 Recent Changes in the GEM 
TM-2706-2 30 July 1980 Procedures for Generating 
Radar Threat Site Encounter 
Logs 
TM-2706-3 26 August 1980 Eglin Meeting to Review 
Technical Report, 	Generalized 
Site Log Procedures and 
Master Plan (21-22 August 
1980) 
Visits 
A meeting was held at Eglin AFB on 21 and 22 August to review the 
draft master plan, the generalized procedures for generating radar site 
encounter logs and results contained in the technical report from the 
baseline analyses. 
Effort Expended  
A summary of professional and technical support efforts expended 
on this project for the months of July and August is shown below. 
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In September the modification of the GEM data base for terrain masking 
analysis will continue. More detailed specifications for technical data 
required by Georgia Tech for Phase I will be provided to TAWC in September. 
Design of GEM modifications to support SOJ task is anticipated to begin 
during September, when documentation on the AADEM model is obtained from 
Air Force Avionics Laboratory. Attachment 1 reflects the percent of accomplish-
ment for Phase I. 
Respectfully Submitted 
John R. Gibbons 
project Director 
APPROVED: 
William E. Sears 
Special Projects Division, Chief 
Systems Engineering Laboratory 
tas 
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0 	Master Plan 
1. Terrain Masking 
A. Digitized Terrain 
B. Terrain Following Profile 
C. ADWOC Assignment Data 
D. Establish Baseline 
E. Self-Protection ECM 
F. Attitude Variations 
G. Threat Suppression Forces 
B. ADWOC Assignment Variations 
I. Interim Technical Report 
2. Defensive Maneuvers 
3. 	Break-lock Chaff 
4. Stand-off-Jamming 
Georgia Institute of Technology 
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30 September 1980 
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Lt. Col. Bob Crawford 
Contract Monitor 
Contract No. F08635-80-C-0263 
Support Green Flag Analysis 
GA Tech Project No. A--2706 
Monthly Status Report No. 2 
(September 1980) 
A summary of progress on referenced contract for the period 1 September 
to 30 September 1980 is contained herein. 
Objective  
The purpose of this project is to provide specialized engineering 
services to the Green Flag effort of the Tactical Air Warfare Center (USAF 
TAWC) at Eglin AFB, Florida. The contract is divided into two phases. 
The broad objective of Phase I is to investigate employment concepts and 
tactics which will enhance the penetrating strike force's probability 
of survival to the Initial Point (I.P.) for the target. Phase I effort 
includes four tasks: 
1) Determine the relationship of altitude variations to force survival 
that can be attributed to terrain masking. 
2) Determine the effects of stand-off-jamming (SOJ) against the 
Integrated Air Defense System (TADS) to enhance overall survival 
of a penetrating force. 
3) Determine the effects of tactical defensive maneuvers against 
terminal threat radars to enhance the overall survival of a penetrating 
force. 
4) Analyze the effects of break-lock chaff to enhance mission surviv-
ability when employed against terminal threat radars. 
AN EQUAL EMPLOYMENT: EDUCATION OPPORTUNITY INSTITUTION 
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Summary of Technical Efforts  
The efforts expended in September were directed toward completing 
the General Effectiveness Model (GEM) data base modifications for Task 
1, terrain masking. The program to insert into the GEM data base the 
digitized terrain following profile data was completed. The data base 
is now ready to start making the first baseline runs for terrain masking. 
Collection of data for the stand-off-jamming task was begun with 
a visit to the EF-111 SPO; data collection for the maneuvers and chaff 
tasks were also started. The Avionics Lab will provide a copy of the 
MECCA model. The ADWOC portion of the MECCA model will be integrated 
with the GEM to provide an automated weapon system assignment capability. 
Additional annexes to the baseline final report are being added with 
modification to the text to improve its clarity. The Master Plan was 
finalized and a copy of an overall schedule was generated. 
Documentation 
The following is a list of Technical Memoranda (TM) prepared in September 
that are related to the Green Flag Analysis Program (A-2706). 
A-2706-4 2 September 1980 Technical Data Needed for 
the EF-111 GEM Data Base 
A-2706-5 15 September 1980 Review of AADAM and MECCA 
Models and EF-111 Technical 
Data in Support of Stand- 
Off Jamming Task 
A-2706-6 17 September 1980 Conversion of Green Flag 
Terrain Masking Tapes to 
Terrain Masking Data for 
GEM Input 
A-2706-7 18 September 1980 Reduction of Aircraft Terrain- 
Following Data 
A-2706-8 24 September 1980 Charting Radar Sites and 
Radars Using GEM Input 
A-2706-9 29 September 1980 Green Flag Program Status 
Review at Eglin AFB, Florida, 
25-26 September 1980. 
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Visi t s  
A meeting was held at AF Avionics Laboratory, Wright Patterson AFB, 
Ohio, on 3 September to discuss the possibility of incorporating the MECCA 
or AADAM model in the GEM. A visit to the EF-111 SPO was also accomplished 
to identify data needed to support the stand-off-jamming task. 
On 3 and 4 September the search for EF•111 data was continued at 
Eglin. In addition, the results of the Wright Patterson visit were reviewed. 
A program status review was held at Eglin on 25 and 26 September. 
This meeting marked the change of program monitors from Col. Gifford to 
Col. Crawford. 
Effort Expended 
A summary of professional and technical support efforts expended 




J. R. Gibbons 
	
97 
SRE, Project Director 
0. B. Francis 
	
126 
Research Scientist II 
J. L. Frawley 
	
107 
Research Engineer I 




Expenditures through 31 August 1980 were $25,768. Expenditures during 
the month of September are estimated as $8,886. Including the September 
estimate a balance of $78,839 remains of the $113,493 ceiling price for 
Phase I. The percent of total funds expended is 30.5% while the estimated 
percent of total work completed is 14.2%. The difference in the percentage 
of funds expended and work completed represents unprogrammed efforts expended 
in preparing the generalized procedures and additions to the previous 
baseline report. Increased productS.vity from the generalized procedures 
should reduce cost of future efforts. 
Monthly Status Report No. 2 
	
30 September 1980 





The schedule in the Master Plan was changed to reflect the lead time 
necessary to incorporate the MECCA model into the GEM. The stand-off-
jamming task was moved from number two to task number four. An overall 
project schedule was developed and is attached (Attachment 2). An on-
time completion is time sensitive to the acquisition of the technical 
data required to support the analysis effort as stated in the contract. 
A delay in data acquisition would result in a request for a time extension. 
Future Efforts 
In October the modification of the GEM data base for terrain masking 
analysis will be completed. 	GEM runs needed to establish a baseline 
for terrain masking will be conducted. Runs to support analysis of self-
protection ECM, altitude variations and threat suppression in conjunction 
with terrain masking will be started. 
Automation of the procedures for site encounters will be completed 
in conjunction with TAWC efforts. Modification of the GEM data base required 
to support analysis of maneuvers and self-protection chaff will begin. 
In addition efforts to incorporate the ADWOC portion of the MECCA model 
into GEM will begin with receipt of data from AF Avionics Laboratory. 
Data search efforts will continue to identify sources of the specific 
detailed data required to support this analysis effort. 
Respectfully Submitted, 
John R. Gibbons 
Project Director 
APPROVED: 
Wiliam E. Sears 
Special Projects Division, Chief 




TASKS 	 JUL 	 AUG 	 SEP 	 OCT 	NOV 	 MSC 	 IAN 	 FEB 	 MAR 	 AKA 
REVIEWS 
S. Break-Lock Chaff 
A. Modify GEM for Ireak - 
Lack Chaff 
B. Determine Effects of 
Break-Lock Chaff 
C. Analyze Effects of 
Break-Lock Chaff 
D. Write Interim Technical 
Report 
♦ . Stand -Off -Jamming 
A. GEM Data Saes Update 
I. rW/AcQ Data Medium Altitude 
Profile 
C. EW/ACQ Data Low Altitude 
Profile 
D. Variations in Relative 
Position and Number 
E. Variation in Selected 
Victims 
I. ADWCC Assignment Variations 
G. Analysis of Composite 
Emplormant Concept 
M. Writs Interim Technical 
Report 
PHASE I REPORT 
0. MASTER PLAN 
TERRAIN MASKING 
A. Digitized T 	 
B. Terrain Following 
Profile 
C. ADWOC Assignment Data 
D. Establish Baseline 
E. Self-Protection ECM 
F. Attitude Variations 
G. Threat Suppression 
Forces 
R. ADWOC Assignment 
Variations 
1. Interim Technical 
Report 
2. Defensive Maneuvers 
A. Data for Maneuvers 
B. Modify GEM to Include 
Ma 	 
C. Determine Effects of 
Defensive Ma 	 
D. Analyze Effects of 
Defensive Maneuvers 
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Lt. Col. Bob Crawford 
Contract Monitor 
Contract No. F08635-80-C-0263 
Support Green Flag Analysis 
GA Tech Project No. A-2706 
Monthly Status Report No. 3 
(October 1980) 
A summary of progress on referenced contract for the period 1 October 
to 31 October 1980 is contained herein. 
Objective  
The purpose of this project is to provide specialized engineering 
services to the Green Flag effort of the Tactical Air Warfare Center (USAF 
TAWC) at Eglin AFB, Florida. The contract is divided into two phases. 
The broad objective of Phase I is to investigate employment concepts and 
tactics which will enhance the penetrating strike force's probability 
of survival to the Initial Point (I.P.) for the target. Phase I effort 
includes four tasks: 
1) Determine the relationship of altitude variations to force survival 
that can be attributed to terrain masking. 
2) Determine the effects of stand-off-jamming (SOJ) against the 
Integrated Air Defense System (IADS) to enhance overall survival 
of a penetrating force. 
3) Determine the effects of tactical defensive maneuvers against 
terminal threat radars to enhance the overall survival of a penetrat-
ing force. 
4) Analyze the effects of break-lock chaff to enhance mission surviv-
ability when employed against terminal threat radars. 
AN EQUAL EMPLOYMENT/EDUCATION OPPOFRTUNITY INSTITUTION 
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Summary of  Technical Efforts  
The efforts expended in October were directed toward establishing 
a baseline for terrain masking, developing an automated procedure for 
site encounters, developing the approach for modifcation to the General 
Effectiveness Model (GEM) to support analysis of tactical maneuvers and 
self-protection chaff and reviewing the MECCA model for inclusion in GEM. 
The GEM data base modifications for Task 1, terrain masking, were 
completed and the first track runs were made for the 250 foot profile. 
GEM runs using the Search module are being made to establish the baseline 
EW coverage for comparison required in Task 4. GEM runs were made with 
the Receiver/Processor module to document the exposure time of penetrating 
aircraft within the lethal envelope of threat radars. Procedure files 
required for GEM runs at the other altitudes are being developed. An 
analysis plan for Task 1 has been developed to answer the critical question 
for the terrain masking task. 
For Tasks 2 and 3, employment of maneuvers and self-protection chaff, 
the current GEM model is not sufficient to analyze a combination of these 
countermeasures in conjunction with self-protection ECM. A new integrated 
simulation model is being developed from existing simulation models. 
An analysis plan developed for Task 2 indicated the need to limit the 
scope to maneuvers associated with the Green Flag scenario. For Task 
3 the analysis plan is linked to maneuvers identified in Task 2. ,A tenta-
tive analysis plan developed for Task 4 may require update after review 
of data available and if similar efforts are being accomplished by the 
EF-111 office. 
The Procedure program, to document penetrator - radar site encounters 
was finalized. A computer program for automatic processing was developed 
and is being coded at USAFTAWC. 
A copy of the MECCA model was received from AFAL. The model is being 
studied to determine the modules, parameters and interface required to 
integrate the command and control portion with GEM. 
Additional data requirements to support the MECCA model for Task 
4 were provided to USAFTAWC. 
Documentation 
The following is a list of Technical Memoranda (TM) prepared in October 
that are related to the Green Flag Analysis Program (A-2706). 
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Operation of the ZSU-23-4 
Weapon System 
Summary of TAC Zinger Model 
Availability for Green Flag 
Analysis 
A-2706-12 22 October 1980 Assessment of the Terrain 
Masking Data Used as Input 
for the General. Effectiveness 
Model 
A-2706-13 22 October 1980 Description of Terrain Data 
Tapes, 	Vol. 	I through Vol. 
X 
A-2706-14 29 October 1980 Program Status Review at 
Georgia Tech 27-28 October 
- Analysis Plan 
Visits 
A meeting was held at Georgia Tech on 14, 15 and 16 October to finalize 
a Procedures program for automatic documentation of penetrator - radar 
site encounters. 
A program status review was held at Georgia Tech on 27 and 28 October. 
This meeting included consideration of proposed analysis plans for each 
task simulation models that will be used for the Green Flag analysis were 
reviewed. 
Effort Expended 
A summary of professional and technical support efforts expended 
on this project for the month of October is shown below. 
Professional Personnel  
W. E. Sears, Chief 
Concepts Analysis Systems Div. 
G. F. McDougal 
SAB Branch Head 
J. R. Gibbons 
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Professional Personnel 	 Manhours 
0. B. Francis 	 151 
Research Scientist II 
J. L. Frawley 	 155 
Research Engineer I 
Technical Support Personnel 	 584 
Expenditures 
Expenditures through 30 September 1980 were $33,631. Expenditures 
during the month of October are estimated as $18,010. Including the October 
estimate a balance of $61,852 remains of the $113,493 ceiling price for 
Phase I. The percent of total funds expended is 45.5% while the estimated 
percent of total work completed is 26%. The difference in the percentage 
of funds expended and work completed represents unprogrammed efforts expended 
in preparing the generalized procedures and additions to the previous 
baseline report. Additional costs in converting the terrain masking data 
tapes to the GEM format also contributed to the expenditure differential. 
This trend is expected to continue until simulation model modifications 
have been completed. 
Schedule 
Task 1 is one week behind the schedule in the Master Plan. For Tasks 
2 and 3 schedule adjustments are required to incorporate the projected 
time table to develop an integrated simulation model. 	The following analysis 
capability is to be available by the stated dates: 
Maneuvers only for other than TWS SAMs 	- 17 Nov 80 
Maneuvers with 
Maneuvers with 
chaff for other than TWS SAMs 	- 
self-protection ECM for other 
24 Nov 80 
than TWS SAMs 
Maneuvers with 
- 
chaff and with ECM for AAA 
1 Dec 80 
system 	- 8 Dec 80 
Maneuvers with chaff and with ECM TWS SAMs 19 Jan 81 
These dates are predicated on obtaining missile system parameters 
from MIA, radar system parameters from FTD and an AAA projectile model 
from AD at Eglin. 
Future Efforts 
In November Task 1 analysis will be completed and an interim report 
drafted for internal review. A meeting is needed to identify specific 
maneuvers to be analyzed for Tasks 2 and 3 from those provided by the 
Fighter Weapon School at Nellis. ACMI data tape for selected maneuvers 
needs to be generated. Initial runs in support of Task 2 should begin. 
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Automated procedures for site encounters developed in conjunction 
with TAWC efforts will be interfaced with GEM. Modifications of the GEM 
data base required to support analysis of tactical defensive maneuvers 
and self-protection chaff will continue. 
The ADWOC portion of the MECCA will be identified for insertion into 
GEM. Required computer interfaces will be developed for the selected 
modules. Data search efforts will continue to identify specific detailed 
data required to support this analysis effort. 
Respectfully Submitted, 
John R. Gibbons 
Project Director 
APPROVED: 
William E. Sears, Thief 
Concepts Analysis Division 
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4 December 1980 
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Lt. Col. Bob Crawford 
Contract Monitor 
Contract No. F08635-80-C-0263 
Support Green Flag Analysis 
GA Tech Project No. A-2706 
Monthly Status Report No. 4 
(November 1980) 
A summary of progress on referenced contract for the period 1 November 
to 30 November 1980 is contained herein. 
Objective 
The purpose of this project is to provide specialized engineering 
services to the Green Flag effort of the Tactical Air Warfare Center (USAF 
TAWC) at Eglin AFB, Florida. The contract is divided into two phases. 
The broad objective of Phase I is to investigate employment concepts and 
tactics which will enhance the penetrating strike force's probability 
of survival to the Initial Point (I.P.) for the target. Phase I effort 
includes four tasks: 
1) Determine the relationship of altitude variations to force survival 
that can be attributed to terrain masking. 
2) Determine the effects of stand-off-jamming (SOJ) against the 
Integrated Air Defense System (TADS) to enhance overall survival 
of a penetrating force. 
3) Determine the effects of tactical defensive maneuvers against 
terminal threat radars to enhance the overall survival of a penetrat-
ing force. 
4) Analyze the effects of break-lock chaff to enhance mission surviv-
ability when employed against terminal threat radars. 
An Equal Employment/Education Opportunity Institution 
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Summary of Technical Efforts  
The efforts expended in November were directed toward completing 
Task 1, terrain masking analysis, developing computer program for processing 
site encounters, developing the modification to the General Effectiveness 
Model (GEM) to support analysis of tactical maneuvers and identifying 
the portion of the MECCA model for inclusion in GEM. 
The GEM runs with the Track, Search and RP modules, required for 
Task 1, were completed. Preliminary analysis of results were begun. 
However, detailed analysis has been delayed until completion of the site 
encounter program. 
For Tasks 2 and 3 a new integrated simulation model is being developed 
from existing simulation models. The flyout model, Missile Chase, is 
being modified with a velocity gate tracker and an interface program is 
being written to integrate its results with GEM to provide tracking errors, 
miss distance and PK's for maneuvering targets in an ECM environment. 
Jim Buchanan, TAWC, has located documentation on an AAA flyout simulation 
(P001) in the Eglin DDC library. The document will be reviewed to determine 
if it can be used in the new simulation. 
Considerable effort was expended in developing a computer program 
for automatic processing of site encounters. Lt. Dick Mallon, TAWC, led 
a team at Georgia Tech to finalize the design, complete system flow charting, 
coding and debugging. Testing and integration of the program's modules 
is being completed. 
Documentation 
The following is a list of Technical Memoranda (TM) prepared in November 
that are related to the Green Flag Analysis Program (A-2706). 
TM 
	
Date 	 Subject 
A-2706-17 
	
20 November 1980 	AAA Flyout Model 
Visits 
A meeting with Jim Buchanan was held at the Atlanta Airport on 14 
November to discuss the results of a computer flyout model conference 
held at Kirkland AFB, which Jim attended. 
Monthly Status Report No. 4 
	
4 December 1980 




A procedure computer program design review was held at Georgia Tech 
from 17 through 25 November. This meeting included design finalization, 
flow charting, coding and debugging of the computer's programs modules. 
Effort Expended 
A summary of professional and technical support efforts expended 
on this project for the month of November is shown below. 
Professional Personnel 	 Manhours  
O. B. Francis 	 48 
Research Scientist II 
G. F. McDougal 	 16 
SAB Branch Head 
A. J. Copeland 	 40 
Research Scientist II 
J. L. Frawley 	 96 
Research Engineer I 
R. V. Fuller 	 24 
Senior Research Engineer 
J. R. Gibbons 	 96 
SRE, Project Director 
A. J. Harrington 	 48 
Research Engineer I 
Technical Support Personnel 	 568 
F2Ispenditures 
Expenditures through 31 October 1980 were $56,257. Expenditures 
during the month of November are estimated as $9,941. Including the November 
estimate a balance of $47,295 remains of the $113,493 ceiling price for 
Phase I. The percent of total funds expended is 58.3%. The estimated 
percent of total work completed is 39%. The difference in the percentage 
of funds expended and work completed represents efforts expended in preparing 
the generalized procedures and additions to the previous baseline report. 
Additional costs in converting the terrain masking data tapes to the GEM 
format also contributed to the expenditure differential. This trend is 
expected to continue until simulation model modifications have been completed. 
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Task 1 is two weeks behind the schedule in the Master Plan. The 
additional delay was incurred to expend maximum effort to complete the 
site encounter program. For Tasks 2 and 3 the effort to develop an inte- 
grated simulation model has slipped one week. This slip will delay the 
start of Task 2 track run until mid January 1981. 
Future Efforts 
In December the preliminary results from Task 1 will be reviewed with 
TAWC. A meeting to identify specific maneuvers to be analyzed for Tasks 
2 and 3 is scheduled for 16 December. Nellis has been tasked by TAWC 
to generate ACMI data tape for selected maneuvers. Initial runs for Task 
2 should begin as soon as these data are received. 
Automated procedures for site encounters will be completed and trans-
ported to TAWC. These automated procedures for site encounters developed 
in conjunction with TAWC efforts will be interfaced with GEM. Modifications 
of the GEM data base required to support analysis of tactical defensive 
maneuvers and self-protection chaff will continue. 
The ADWOC portion of the MECCA will be identified for insertion into 
GEM. Required computer interfaces will be developed for the selected 
modules. Data search efforts will continue to identify specific detailed 
data required to support this analysis effort. 
Respectfully Submitted, 
John R. Gibbons 
Project Director 
APPROVED: 
tt William E. Sears, Chief Concepts Analysis Division Systems Engineering Laboratory 
tas 
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OCT 	 NOV 	DEC 	 JAN 	 PER 	 MAR 	 APR 
REVIEWS 
0. MASTER PLAN 
I. TERRAIN MASKING 
A. Digitized Terrain 
B. Terrain Following 
Profile 
C. ADWOC assignment Data 
D. Establish Baseline 
6. Self-Protection ECM 
F. Attitude Variations 
G. Threat Suppression 
Forces 
H. ADWOC Assignment 
Variation* 
I. Interim Technical 
Report 
2. Defensive Maneuvers 
A. Data for Maneuvers 
B. Modify GEM to Include 
Maneuvers 
C. Determine Effects of 
Defenaivo Maneuvers 
D. Analyse Effects of 
Defensive Maneuvers 
E. Write Interim Technical 
Report 
3. Break-Lock Chaff 
A. Modify GEM for Break-
Lock Chaff 
S. Determine Effects of 
Break-Lock Chaff 
C. Analyze Effects of 
Break-Lock Chaff 
D. Write Interim Technical 
Report 
4. Stand-Off-Jamming 
A. GEM Data Bass Update 
B. EM/ACQ Data Medium Altitude 
Profile 
C. EW/ACQ Data Low Altitude 
Profile 
D. Variations in Relative 
Position and Number 
E. Variation in Selected 
Victim. 
P. ADWOC AssIgnment Variation* 
G. Analysis of Composite 
Employment Concept 
H. Write Interim Technic.' 
Report 
PHASE I REPORT 
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F18-6A 
Georgia Institute of Technology 
ENGINEERING EXPERIMENT STATION 
ATLANTA, GEORGIA 30332 
5 February 1981 
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Lt. Col. Bob Crawford 
Contract Monitor 
Contract No. F08635-80-C-0263 
Support Green Flag Analysis 
GA Tech Project No. A-2706 
Monthly Status Report No. 6 
(January 1981) 
A summary of progress on referenced contract for the period 1 January 
to 31 January 1981 is contained herein. 
Objective  
The purpose of this project is to provide specialized engineering 
services to the Green Flag effort of the Tactical Air Warfare Center (USAF 
TAWC) at Eglin AFB, Florida. The contract is divided into two phases. 
The broad objective of Phase I is to investigate employment concepts and 
tactics which will enhance the penetrating strike force's probability 
of survival to the Initial Point (I.P.) for the target. Phase I effort 
includes four tasks: 
1) Determine the relationship of altitude variations to force survival 
that can he attributed to terrain masking. 
2) Determine the effects of stand-off-jamming (SOJ) against the 
Integrated Air Defense System (TADS) to enhance overall survival 
of a penetrating force. 
3) Determine the effects of tactical defensive maneuvers against 
terminal threat radars to enhance the overall survival of a pene-
trating force. 
4) Analyze the effects of break-lock chaff to enhance mission surviv-
ability when employed against terminal threat radars. 
AN EQUAL EMPLOYMENT/EDUCATION OPPORTUNITY INSTITUTION 
Monthly Status Report No. 6 
	
5 February 1981 




Summary of Technical Efforts  
The technical efforts expended in January were directed toward complet-
ing the analysis of terrain masking, completing the modification of GEM 
to support analysis of technical maneuvers, and researching material to 
support stand-off jamming analysis. 
Analysis of the terrain masking results indicated an anomaly with 
the 100 foot profile with ECM. Preliminary indication are the pod antenna 
patterns, near the horizon, have a sufficient decrease in gain, coupled 
with increase in aircraft RCS at that aspect angle to produce a J/S ratio 
favorable to the ground radar. 
Integration of the TEAM and MSLCHS model was completed for the SA-
4, SA-6 and SA-8. Model integration for the SA-2 should be completed 
the first week in February. An ACMI tape was received from Nellis. Data 
will be extracted in early February to use with Task 2. The data base 
preparation for Task 3 was started. Chaff runs will commence as soon 
as selected maneuver parameters are identified. 
Task 4 was partially rescoped during 14 January meetings to accomplish 
the analysis without the MECCA model. The effect of SOJ from the EF-111 
on EW/ACQ radar will be measured in terms of time delays to position messages 
(detection) generated by the radar net to the ADWOC. Without the ADWOC 
weapon system assignments, that would have been provided by the MECCA 
model, the impact on penetrator survivability caused by message delays 
cannot be measured. The limited time remaining for Gre9n Flag Phase I 
precludes developing a computer model to simulate the C function. 
Documentation 
The following is a list of Technical Memoranda (TM) prepared in January 
that are related to the Green Flag Analysis Program (A-2706). 
Number Date 	 Subject 
  
	
A-2706-21 	 9 January 1981 	 Computation of Collision 
Course for Missile Against 
Non-Maneuvering Target: 
Three Dimensional Geometry 
A-2706-22 	 8 January 1981 	 Meeting on Status of Modeling 
Efforts to Currently Funded 
Projects 
Monthly Status Report No. 6 
Contract No. 	F08635-80-C-0263 
January 1981 
5 February 1981 
Page 3 
Number Date Subject 
A-2706-23 12 January 1981 Trip Report - USAFTAWC/Eglin 
AFB, 	16 December 1980 
A-2706-24 21 	January 1981 14 - 15 January 1981, 	Green 
Flag Status Review at Georgia 
Tech 
A-2706-25 22 January 1981 Self-Protection Analysis 
Model (SPAM), General Descrip-
tion 
A-2706-26 23 January 1981 Green Flag Radar Data Base 
A-2706-27 28 January 1981 SA-3 Guide Parameters 
A-2706-28 2 February 1981 Analysis of Maneuvers for 
Task 2 
A-2706-29 4 February 1981 Determination of Time to 
Simulate a Second Maneuver 
Visits 
A meeting was held at Georgia: Tech on 14 - 15 January 1981 to review 
status of Task 1 analysis, rescope Task 4 (stand-off jamming) and discuss 
simulation models. 
Effort Expended  
A summary of professional and technical support efforts expended 
on this project for the month of January is shown below. 
Professional Personnel Manhours 
10 
29 
G. F. McDougal 
SAB Branch Head 
A. J. Copeland 
Research Scientist II 
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Professional Personnel 	 Manhours 
J. L. Frawley 	 112 
Research Engineer I 
R. V. Fuller 	 45 
Senior Research Engineer 
J. R. Gibbons 	 96 
SRE, Project Director 
A. J. Harrington 	 22 
Research Engineer I 
Technical Support Personnel 	 306 
Expenditures 
Expenditures through 31 December 1980 were $78,603. Expenditures 
during the month of January are estimated as $10,278. Including the January 
estimate a balance of $24,602 remains of the $113,493 ceiling price for 
Phase I. The percent of total funds expended is 78.3%. The estimated 
percent of total work completed is 53%. The difference in the percentage 
of funds expended and work completed represents efforts expended in preparing 
the generalized procedures and additions to the previous baseline report. 
Additional costs in converting the terrain masking data tapes to the GEM 
format also contributed to the expenditure differential. This trend is 
expected to continue until simulation model modifications have been completed. 
Schedule 
Task 1 is complete and draft report is being written. Tasks 2 and 
3 preliminary runs have started. ACMI data tape was received and will 
be added to the GEM data base in February. Modification of the AAA model 
for Tasks 2 and 3 should be completed by mid February. Task 2 scheduled 
to be completed by the first week in February will be delayed at least 
three weeks. Task 3 should be completed by mid March as scheduled. Task 
4 scheduled completion of mid April could be affected by the current rescoping 
effort. 
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A draft of Task 1 Interim Report should be ready by mid February. 
A meeting is scheduled at Georgia Tech for 9 February to support preparation 
of a status briefing for General Carrey. A status review is scheduled 
at Eglin on 13 February. GEM/Missile Chase interface should be completed 
in February. 
Respectfully Submitted, 
John R. Gibbons 
Project Director 
APPROVED: 
' 'William E. Sears, Chief 
Concepts Analysis Division 
Systems Engineering Laboratory 
tas 
0•0 
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PHASE 1  REPORT 
Georgia Institute of Technology 
ENGINEERING EXPERIMENT STATION 
ATLANTA, GEORGIA 30332 
10 March 1981 
Tactical Air Warfare Center 
ATTN: TAWC-EW 





Lt. Col. Bob Crawford 
Contract Monitor 
Contract No. F08635-80-C-0263 
Support Green Flag Analysis 
GA Tech Project No. A-2706 
Monthly Status Report No. 7 
(February 1981) 
A summary of progress on referenced contract for the period 1 February 
to 28 February 1981 is contained herein. 
Objective 
The purpose of this project is to provide specialized engineering 
services to the Green Flag effort of the Tactical Air Warfare Center (USAF 
TAWC) at Eglin AFB, Florida. The contract is divided into two phases. 
The broad objective of Phase I is to investigate employment concepts and 
tactics which will enhance the penetrating strike force's probability 
of survival to the Initial Point (I.P.) for the target. Phase I effort 
includes four tasks: 
1) Determine the relationship of altitude variations to force survival 
that can be attributed to terrain masking. 
2) Determine the effects of stand-off-jamming (S0J) against the 
Integrated Air Defense System (LADS) to enhance overall survival 
of a penetrating force. 
3) Determine the effects of tactical defensive maneuvers against 
terminal threat radars to enhance the overall survival of a penetrat-
ing force. 
4) Analyze the effects of break-lock chaff to enhance mission surviv-
ability when employed against terminal threat radars. 
AN EQUAL EMPLOYMENT/EDUCATION OPPORTUNITY INSTITUTION 
Monthly Status Report No. 7 
	
10 March 1981 




Summary of Technical Efforts  
The technical efforts expended in February were directed toward complet-
ing the interim technical report for the terrain masking analysis, completing 
check out of the computer simulation models to support Tasks 2 and 3 (maneuvers 
and break-lock chaff), and starting the preiminary analysis of stand-off 
jamming. 
The initial draft interim report of Task 1 results was completed. 
The final draft is being prepared for review in early March. In addition 
a preliminary briefing of task 1 results was prepared for review by USAFTAWC/EW. 
Integration of TEAM and MSLC1[S models was completed in January and 
tested in February. Preliminary runs were made during the last week in 
February for both Task 2 and Task 3 using manually generated maneuvers. 
A program to insert maneuvers from the ACMI data tape from Nellis into 
the model was completed but not used because the individual defensive 
maneuvers recorded on the data tape were not readily identifiable from 
the total data recorded. 
An analysis of the AN/ALQ-99 jamming power versus the EW/ACQ radar 
in the scenario was begun. The scenario profiles to be considered are 
being developed. The GEM data base is being modified with AN/ALQ-99 parameters. 
The antenna pattern data tapes from RADC were received and GEM tables 
will be developed in March. 
A status briefing was prepared for presentation to USAFTAWC/EW the 
first week in March. 
Documentation 
The following is a list of Technical Memoranda (TM) prepared in February 
that are related to the Green Flag Analysis Program (A-2706). 
Number Date Subject 
A-2706-30 6 February 1981 Archive Tapes 
A-2706-31 18 February 1981 AAA Model in GEM 
A-2706-32 24 February 1981 Low Angle Radar Detection 
A-2706-33 26 February 1981 Stand-Off Jamming of Search 
Radars 
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The meeting to review Task ] results, scheduled for 12 and 13 February, 
was delayed until first week in March. 
Effort Expended 
A summary of professional and technical support efforts expended 
on this project for the month of February is shown below. 
Professional Personnel 	 Manhours 
G. F. McDougal 	 10 
SAB Branch Head 
A. J. Copeland 	 20 
Research Scientist II 
J. L. Frawley 	 132 
Research Engineer I 
R. V. Fuller 	 48 
Senior Research Engineer 
J. R. Gibbons 	 BO 
SRE, Project Director 
A. J. Harrington 	 B4 
Research Engineer I 
Technical Support Personnel 	 348 
Expenditures 
Expenditures through 31 January 1981 were $90,244. Expenditures 
during the month of February are estimated as $11,756. Including the 
February estimate a balance of $11,492 remains of the $113,493 ceiling 
price for Phase I. The percent of total funds expended is 89.9%. The 
estimated percent of total work completed is 66.6%. The difference in 
the percentage of funds expended and work completed represents efforts 
expended in preparing the generalized procedures and additions to the 
previous baseline report. Additional costs in converting the terrain 
masking data tapes to the GEM format also contributed to the expenditure 
differential. 
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Task 1 is complete and draft report written. 
Tasks 2 and 3 runs are being conducted. Task 2 should be completed 
and an initial draft interim report by 20 March. Task 3 should be completed 
and an initial draft interim report by 3 April. Completion of Task 4 
will be delayed, because of rescoping, until June. A draft Phase I final 
report should be ready by 1 July. 
A meeting is scheduled for 3 March to review Task 1 results and status 
of Tasks 2, 3 and 4. 
Future Efforts 
A meeting to rescope Phase II should be held in March. A status 
briefing for General Carrey will be prepared for Phase I results and Phase 
II efforts. 
Respectfully Submitted, 
John R. Gibbons 
Project Director 
APPROVED: 
‘dWilliam E. Sears, Chief 	1 
Concepts Analysis Division 
Systems Engineering Laboratory 
tas 
1 
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	 ENGINEERING EXPERIMENT STATION 
ATLANTA, GEORGIA 30332 
3 March 1981 
Tactical Air Warfare Center 
ATTN: TAWC-EW 





Lt. Col. Bob Crawford 
Contract Monitor 
Contract No. F08635--80-C-0263 
Support Green Flag Analysis 
GA Tech Proiect No. A-2706 
Monthly Status Report No. 8 
(March 1981) 
A summary of progress on referenced contract for the period 1 March 
to 31 March 1981 is contained herein. 
Objective 
The purpose of this project is to provide specialized engineering 
services to the Green Flag effort of the Tactical Air Warfare Center (USAF 
TAWC) at Eglin AFB, Florida. The contract is divided into two phases. 
The broad objective of Phase I is to investigate employment concepts and 
tactics which will enhance the penetrating strike force's probability 
of survival to the Initial Point (I.P.) for the target. Phase I effort 
includes four tasks: 
1) Determine the relationship of altitude variations to force survival 
that can be attributed to terrain masking. 
2) Determine the effects of stand-off-jamming (SOJ) against the 
Integrated Air Defense System (IADS) to enhance overall survival 
of a penetrating force. 
3) Determine the effects of tactical defensive maneuvers against 
terminal threat radars to enhance the overall survival of a penetrat-
ing force. 
4) Analyze the effects of break-lock chaff to enhance mission surviv-
ability when employed against terminal threat radars. 
AN EQUAL EMPLOYMENT /EDUCATION OPPORTUNITY INSTITUTION 
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Summary of Technical Efforts  
The technical efforts expended in March were directed toward completing 
final draft of the terrain masking analysis interim report, conducting 
preliminary computer simulation for Tasks 2 and 3, modifying the simulation 
model to accept ACMI dta and continuing the analysis of stand-off jamming. 
The final draft of Task 1 interim report was completed and forwarded 
to TAWC for review and comments prior to publication. A preliminary brief-
ing of Task 1 results was presented to USAFTAWC/EW. 
The ACMI data tape was prepared for insertion into SPAM, computer 
simulation model. Technical difficulties with the host computers preclude 
use of the ACMI maneuver data. These problems have been resolved and 
result data should be available for analysis in early April. Portions 
of the interim technical report for Task 2 were prepared. Task 3 analysis 
requires the use of results from Task 2 and has been similarly delayed. 
An analysis of the EF-111 jamming system versus EW/ACQ radar and concepts 
of employing stand-off jamming continued. The data tapes of antenna pattern 
tapes from RADC appears to contain distortions which destroyed portions 
of the data. Selected antenna pattern data from AFEWES technical reports 
will be used until replacement data tapes can be obtained. 
A status briefing was presented to TAWC/EW. A briefing for General 
Carrey on Phase I was planned. 
Documentation 
The following is a list 
that are related to the Green 
Number 	 Date 
of Technical Memoranda (TM) prepared in March 
Flag Analysis Program (A-2706). 
Sub 'ect 
A-2706-34 13 March 1981 Program Status Review at GA Tech 
A-2706-35 24 Mach 1981 TAWC/IN Support Requirements for Green 
Flag EF-111 Concept of Employment (COE) 
Analysis 
A-2706-36 25 March 1981 Subroutine to Use Actual Maneuver Data 
(ACMI) 	in SPAM Target Model 
A-2706-37 26 March 1981 Search Radar Performance Comparison 
A-2706-38 27 March 1981 Files on CYBER for Search Runs 
A-2706-39 27 March 1981 GEM Runs on VAX 
A-2706-40 2 April 	1981 Program to Uniformly Change Times in 
Air Object File 
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A Green Flag program status review of Phase I was held at GA Tech 2, 3 
and 4 March 1981. 
Effort Expended  
A summary of professional and technical support efforts expended 
on this project for the month of March is shown below. 
Professional Personnel 	 Manhours  
G. F. McDougal 	 10 
SAB Branch Head 
A. J. Copeland 	 28 
Research Scientist II 
J. L. Frawley 	 128 
Research Engineer I 
R. V. Fuller 	 40 
Senior Research Engineer 
J. R. Gibbons 	 106 
SRE, Project Director 
A. J. Harrington 	 20 
Research Engineer I 
Technical Support Personnel 	 368 
Expenditures 
Expenditures through 28 February 1981 were $104,426. Expenditures 
during the month of March are estimated as $9,067. Including the March 
estimate a balance of $0.0 remains of the $113,493 ceiling price for Phase 
I. The percent of total funds expended is 100%. The estimated percent 
of total work completed is 82.%. The difference in the percentage of 
funds expended and work completed represents efforts expended in preparing 
the generalized procedures and additions to the previous baseline report. 
Additional costs in converting the terrain masking data tapes to the GEM 
format also contributed to the expenditure differential. 
Schedule 
The final draft of Task 1 technical report forwarded to TAWC for 
review should be published in April. 
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Tasks 2 and 3 computer simulation runs will be completed in April 
and draft technical reports forwarded to TAWC for reviews. 
Task 4 analysis will continue. 
A meeting to review draft briefing for General Carrey is scheduled 
for early April. A status briefing for General Carrey should be ready 
for presentation in late April. 
Future Efforts  
A rescoping of Phase II efforts should be completed prior to the 
briefing to General Carrey. Phase II efforts could commence in May or 
early June. 
Respectfully Submitted, 
John R. Gibbons 
Project Director 
APPROVED: 
1°1 William E. Sears, thief Concepts Analysis Division Systems Engineering Laboratory 
tas 
Q 	4, 
Georgia Institute of Technology 
ENGINEERING EXPERIMENT STATION 
ATLANTA, GEORGIA 30332 
8 May 1981 
Tactical Air Warfare Center 
ATTN: TAWC-EW 
Eglin Air Force Base, FL 32542 
ATTENTION: 	Lt. Col. Bob Crawford 
Contract Monitor 
REFERENCE: 	Contract No. F08635-80-C-0263 
Support Green Flag Analysis 
GA Tech Project No. A-2706 
SUBJECT: 	Monthly Status Report: No. 9 
(April 1981) 
Gentlemen, 
A summary of progress on referenced contract for the period 1 April 
to 30 April 1981 is contained herein. 
Ob'ective. 
The purpose of this project -Is to provide specialized engineering 
services to the Green Flag effort of the Tactical Air Warfare Center (USAF 
TAWC) at Eglin AFB, Florida. The contract is divided into two phases. 
The broad objective of Phase I is to investigate employment concepts and 
tactics which will enhance the penetrating strike force's probability 
of survival to the Initial Point (I.P.) for the target. Phase I effort 
includes four tasks: 
1) Determine the relationsh -Ip of altitude variations to force survival 
that can be attributed to terrain masking. 
2) Determine the effects of stand-off-jamming (SOJ) against the 
Integrated Air Defense System (IADS) to enhance overall survival 
of a penetrating force. 
3) Determine the effects of tactical defensive maneuvers against 
terminal threat radars to enhance the overall survival of a penetrat-
ing force. 
4) Analyze the effects of break-lock chaff to enhance mission surviv-
ability when employed against terminal threat radars. 
Summary of Technical Efforts 
The technical efforts expended in April were directed toward completing 
the analysis for Tasks 2, 3, and 4 and preparing a briefing of Phase I 
results. 
AN EQUAL EMPLOYMENT:EDUCATION OPPORTUNITY INSTITUTION 
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The analysis of tactical defensive maneuvers were completed during 
April except for the combination of maneuvers and ECM against AAA systems. 
Calibration of results of the SPAM to the GEM models should be completed 
in early May. The preliminary draft of the Task 2 report was completed 
except for AAA analysis. 
The analysis of track break chaff were completed during April and 
the draft technical report for Task 2 is being written. 
Analyses of EF-111 stand-off jamming was completed and results were 
incorporated into the Phase I briefing. Analysis included determination 
of radar susceptibility to SOJ and the depth of penetration of penetrators 
before detection. 
A Phase I status briefing was presented to TAWC/EW which included 
the draft briefing for General Carrey. The Phase I final results briefing 
for General Carrey was scheduled :For 7 May 1981. 
Documentation 
The following is a list of Technical Memoranda (TM) prepared in April 
that are related to the Green Flag Analysis Program (A-2706). 
Number 	 Date 	 Subject 
A-2706-41 6 April 	1981 Making Multiple Search Runs on the 
VAX 
A-2706-42 9 April 	1981 Time for Aircraft Turnaround 
A-2706-43 13 April 	1981 Green Flag CYBER Files 
A-2706-44 15 April 	1981 Trip Report to Eglin AFB, 7-8 April 
- ADXR, Green Flag and USAFTAWC/Compass 
Call 
A-2706-45 9 March 1981 EF-111 Test Data Review 
A-2706-46 22 April 	1981 Anti-Aircraft Artillery Modeling for 
SPAM 
Visits  
A Green Flag program status review was held at Eglin AFB, 7-8 April, 
to discuss requirements for C model, Phase II tasks, and future requirements. 
A meeting was held at GA Tech on 22 -- 23 April to review Phase I 
results briefing. 
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The Phase I results briefing was presented to TAWC/EW and staff during 
April 30 - May 1 visit. 
Effort Expended 
A summary of professional and technical support efforts expended 
on this project for the month of April is shown below. 
Professional Personnel 	 Manhours 
G. F. McDougal 	 24 
SAB Branch Head 
A. J. Copeland 	 10 
Research Scientist II 
J. L. Frawley 	 163 
Research Engineer I 
R. V. Fuller 	 67 
Senior Research Engineer 
J. R. Gibbons 	 114 
SRE, Project Director 
Technical Support Personnel 	 396 
Expenditures 
Funds for this project have been exhausted. 
Schedule 
The computer simulation runs needed for the technical report will 
be completed in May. The draft technical reports for Tasks 2, 3, and 
4 will also be completed. The final results briefing for General Carrey 
was scheduled for 7 May. The decision to implement Phase II should be 
made in May. 
Resoectfullv,Submitted. 
APPROVED: 
4111liam E. Sears, Chief 
Concepts Analysis Division 
Systems Engineering Laboratory 
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Georgia Institute of Technology 
ENGINEERING EXPERIMENT STATION 
ATLANTA, GEORGIA 30332 
8 June 1981 
Tactical Air Warfare Center 
ATTN: TAWC-EW 
Eglin Air Force Base, FL 32542 
ATTENTION: 	Lt. Col. Bob Crawford 
Contract Monitor 
REFERENCE: 	Contract No. F08635-80-C-0263 
Support Green Flag Analysis 
GA Tech Project No. A--2706 
SUBJECT: 	Monthly Status Report No. 10 
(May 1981) 
Gentlemen, 
A summary of progress on referenced contract for the period 1 May 
to 31 May 1981 is contained herein. 
Objective  
The purpose of this project is to provide specialized engineering 
services to the Green Flag effort of the Tactical Air Warfare Center (USAF 
TAWC) at Eglin AFB, Florida. The contract is divided into two phases. 
The broad objective of Phase I is to investigate employment concepts and 
tactics which will enhance the penetrating strike force's probability 
of survival to the Initial Point (I.P.) for the target. Phase I effort 
includes four tasks: 
1) Determine the relationship of altitude variations to force survival 
that can be attributed to terrain masking. 
2) Determine the effects of stand-off-jamming (SOJ) against the 
Integrated Air Defense System (TADS) to enhance overall survival 
of a penetrating force. 
3) Determine the effects of tactical defensive maneuvers against 
terminal threat radars to enhance the overall survival of a penetrating 
force. 
4) Analyze the effects of break-lock chaff to enhance mission survivability 
when employed against terminal threat radars. 
Summary of Technical Efforts  





eparing technical reports on these tasks and briefing results 
fhase . 
AN EQUAL EMPLOYMENT/EDUCATION OPPORTUNITY INSTITUTION 
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The analysis of tactical defensive maneuvers or maneuvers and ECM 
against AAA systems were completed. Simulation runs to prepare P K tables 
for the Automated Encounter Model will be completed in June. The preliminary 
draft of the Task 2 report is complete except for these tables. The technical 
report of Task 3 results, track break chaff, will also be completed in 
June. The technical report for Task 4, EF-111 SOJ, was begun and should 
be completed in early June. The Phase I final briefing was presented 
to General Carey, USAFTAWC/CC. A master plan for the Phase II effort 
was started to reflect the addition of an IR anlaysis task. The new IR 
task will replace Tasks 7 and 8, air-to-air defenses and EF-111 attack. 
Documentation 
The following is a list of Technical Memoranda (TM) prepared in May 
that are related to the Green Flag Analysis Program (A-2706). 
Number 	 Date 	 Subject 
A-2706-47 
A-2706-48 
1 May 1981 
1 May 1981 
Jammer Antenna Patterns in SPAM 
Fire Control Radar Jamming Simulation 
in SPAM 
A-2706-49 6 May 1981 Moving Target Indicator (MTI) Modeling 
in SPAM 
A-2706-50 6 May 1981 Angle Servo Modeling in SPAM 
A-2706-51 7 May 1981 Refinements to Chaff Model in SPAM 
A-2706-52 8 May 1981 Green Flag Status Review at GA Tech 
A-2706-53 8 May 1981 Green Flag Modeling Effort Phase I 
Final Report Preliminary Briefig at 
Eglin 
A-2706-54 13 May 1981 TWS Radar Model for SPAM 
A-2706-55 14 May 1981 Jamming Simulation for Semi-Active 
Missile Model in SPAM 
A-2706-56 20 May 1981 Presentation of Green Flag Phase I 
Final Report, 	Briefing to USAFTAWC/CC, 
13-14 May 	1981 
A-2706-57 28 May 1981 Analysis Data Plots 
A-2706-58 3 June 	1981 Methodology for Multiple Search Runs 
Visits 
The Green Flag Phase I final results briefing was presented to General 
Carey at Eglin, 13-14 May 1981. 
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A summary of professional and technical support efforts expended 
on this project for the month of May is shown below. 
Professional Personnel 	 Manhours  
G. F. McDougal 	 28 
SAB Branch Head 
A. J. Copeland 	 8 
Research Scientist II 
J. L. Frawley 	 168 
Research Engineer I 
J. R. Gibbons 	 140 
SRE, Project Director 
T. M. Miller 	 128 
Senior Research Engineer 
Technical Support Personnel 	 426 
Expenditures 
Funds for this project have been exhausted. 
Schedule  
The draft technical reports will be reviewed with TAWC in June. 
The decision to implement Phase II was made and a master plan for Phase 
II will be completed and reviewed with TAWC the third week in June. 
Respectfully Submitted, 
John R. Gibbons 
Project Director 
APPROVED: 
William E. Sears, chiet 
Concepts Analysis Division 
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The final Phase I report was also drafted. Simulation runs for prepar-
ing PK tables for the Automated Encounter Model were delayed to incorporate 
a modification of the SPAM model. A difference in J/S ratios between 
GEM and SPAM was resolved. A graphic program to draw the maneuvers from 
the ACMI tape in three dimensions is being used to produce figures for 
the technical reports. A copy of the draft reports should be completed 
for TAWC's review in July. 
Approval to begin work on Phase II was received on 30 June 1981 from 
Col. Brees. A draft master plan for Phase II will be completed for TAWC 
review in July. 
Documentation 
There were no technical memoranda generated on this project for June 
1981. 
Visits  
No visits were made during June. 
Efforts Expended 
A summary of professional and technical support efforts expended 
on this project for the month of June is shown below. 
Professional Personnel  
G. F. McDougal 
SAB Branch Head 
A. J. Copeland 
Research Scientist II 
J. L. Frawley 
Research Engineer I 
J. R. Gibbons 
SRE, Project Director 
T. M. Miller 
Senior Research Engineer 
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Funds for Phase I of this project have been exhausted. Phase II 
funding has been approved and will be available starting in July. 
Schedule 
The draft technical reports will be forwarded to TAWC in July. A 
master plan for the revised tasks in Phase II will be provided in July. 
A status review is scheduled at Georgia Tech for Col. Brees on 29 July. 
Respectfully Submitted, 
John R. Gibbons 
Project Director 
APPROVED: 
Villiam E. Sears, Chief 
Concepts Analysis Division 
Systems Engineering Laboratory 
tas 
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ENGINEERING EXPERIMENT STATION 
Georgia Institute of Technology 
A Unit of the University System of Georgia 
Atlanta, Georgia 30332 
31 July 1981 
Tactical Air Warfare Center 
ATTN: TAWC-EW 
Eglin Air Force Base, FL 32542 
ATTENTION: Lt. Col. John Benner 
Contract Monitor 
REFERENCE: Contract No. F08635-80-C-0263 
Support Green Flag Analysis 
GA Tech Project NO. A-2706 
SUBJECT: 	Monthly Status Report No. 12 
(July 1981) 
Gentlemen, 
A summary of progress on the referenced contract for the period 1 July to 
31 July 1981 is contained herein. 
Objective 
The purpose of this project is to provide specialized engineering services 
to the Green Flag effort of the Tactical Air Warfare Center (USAFTAWC) at 
Eglin AFB, Florida. The contract is divided into two phases. The broad 
objective of Phase I is to investigate employment concepts and tactics which 
will enhance the penetrating strike force's probability of survival to the 
Initial Point (IP) for the target. Phase I effort includes four tasks: 
1) Determine the relationship of altitude variations to force 
survival that can be attributed to terrain masking 
2) Determine the effects of stand-off-jamming (SOJ) against the 
Integrated Air Defense System (IADS) to enhance overall survival 
of a penetrating force. 
3) Determine the effects of tactical defensive maneuvers against 
terminal threat radars to enhance the overall survival of a 
penetrating force. 
4) Analyze the effects of break-lock chaff to enhance mission 
survivability when employed against terminal threat radars. 
AN EQUAL EMPLOYMENT/EDUCATION OPPORTUNITY INSTITUTION 
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Summary of Technical Efforts 
Efforts in July were expended in completing draft Phase I technical 
reports and developing master plans for the Phase II tasks Drafts of the 
interim reports, Task 2 - study of tactical defensive maneuvers, Task 3 -
study of maneuvers and break-lock chaff, and Task 4 - study of EF-111 stand-
off jamming were completed and forwarded to TAWC/EW. The Phase I final report 
was also completed. 
A master plan for Phase II is being developed. The methodology of 
accomplishing IR threats and target area tasks were discussed with Col. 
Crawford. A list of documents on IR threat parameters contained in TAWC's 
technical library were reviewed. This list was divided into those documents 
which Georgia Tech already has, those that are needed to support the IR task, 
those documents that Bob Beasley and/or Richard Fuller need to review and 
those not required. Dr. Fuller began constructing an IR threat model for the 
Green Flag effort. An update to the threat data base of the number and 
position of IR threats is needed. 
The analysis of the target area will depend on the weapons delivery 
parameters selected for study. ACMI data tape of the weapons deliveries 
selected would enhance the study of target area. 
For the egress analysis task, the route of flight was added to the General 
Effectiveness Model (GEM) data base. GEM runs are being made to identify the 
specific radar weapon system which can engage the egressing strike aircraft. 
A data package will be assembled to assist TAWC/IN in providing the ADWOC 
assignment for the egress route. Inputs from ECAC will be required to support 
the egress task. 
A master plan for the initial follow-on efforts (EF-111A, GCl/AI and 
lethal suppression models) is being developed. 
Documentation 
The following is a list of Technical Memoranda (TM) prepared in July that 








Analysis Data Plots 
ACMI Range Data Tape Processing 
Analysis of Maneuvers Against 
ZSU-23-4 Weapon Systems 
29 June 1981 
10 July 1981 
15 July 1981 
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A meeting with Lt. Col. Bob Crawford was held at Georgia Tech on 22, 23 
July to review draft Phase I technical reports and discuss the Phase II master 
plan. 
Jim Frawley visited TAWC/EW on 30, 31 July to assist in setting up the 
Automated Encounter Model (AEM) on the Eglin computer. 
Efforts Expended 
A summary of professional and technical support efforts expended on this 
project for the month of July is shown below. 
Professional Personnel 	 Man-Hours 
Beasley, R. D. 	 88 
Research Engineer II 
A. J. Copeland 	 8 
Research Scientist II 
J. L. Frawley 	 115 
Research Engineer I 
R. V. Fuller 	 132 
Senior Research Engineer 
J. R. Gibbons 	 170 
Project Director 
D. M. Larkin 	 8 
Research Engineer I 
T. M. Miller 	 44 
Senior Research Engineer 
Technical Support Personnel 	 352 
Expenditures 
Expenditures accumulated during the month of July are estimated as 
$14,360. The Phase II ceiling price is $100,944. Attachment I depicts the 
projected budget cost for the Phase I effort and records the monthly costs. 
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A schedule for accomplishing the Phase II tasks is being developed in 
conjunction with the master plan A program status review.and review of the 
proposed master plan will be held at TAWC the second week of August. A review 
of technical data at TAWC to support Phase II tasks will be accomplished in 
conjunction with the program status review in August. 
Future Efforts 
Simulation of modeling efforts required to support follow-on efforts will 
be drafted for review in August. 
Respectfully Submitted, 
John R. Gibbons 
Project Director 
APPROVED: 
E. Sears, Chief 
Concepts Analysis Division 
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ENGINEERING EXPERIMENT STATION 1E8 Georgia Institute of Technology 
A Unit of the University System of Georgia 
Atlanta, Georgia 30332 
11 September 1981 
Tactical Air Warfare Center 
ATTN: TAWC-EW 
Eglin Air Force Base, FL 32542 
ATTENTION: Lt. Col. John Benner 
Contract Monitor 
REFERENCE: Contract No. F08635-80-C-0263 
Support Green Flag Analysis 
GA Tech Project NO. A-2706 
SUBJECT: 	Monthly Status Report No. 13 
(August 1981) 
Gentlemen, 
A summary of progress on the referenced contract for the period 1 August 
to 31 August 1981 is contained herein. 
Objective 
The purpose of this project :is to provide specialized engineering services 
to the Green Flag effort of the Tactical Air Warfare Center (USAFTAWC) at 
Eglin AFB, Florida. The contract is divided into two phases. The broad 
objective of Phase I was to investigate employment concepts and tactics which 
will enhance the penetrating strike force's probability of survival to the 
Initial Point (IP) for the target:. Phase II is a continuation of Phase I that 
will expand the data base and investigate employment concepts in the target 
area and during egress. Phase Il effort includes three tasks: 
1) Determine the effects of the IR threats on attack force attrition 
and the effects of flares as a countermeasure. 
2) Examine target area tactics and weapon delivery profiles to 
determine the impact on force survival. 
3) Incorporate the egress route and analyze concepts of employment 
alternatives for the mission as to enhancement of attack force 
survivability. 
AN EQUAL EMPLOYMENT/EDUCATION OPPORTUNITY INSTITUTION 
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Summary of Technical Efforts  
Efforts in August were expended in drafting a master plan for Phase II, 
developing an IR threat model, analyzing the threats in the target area, and 
inputting the egress route into the GEM data base. 
A draft master plan for Phase II was reviewed with TAWC/EWC. Inputs 
suggested by TAWC will be incorporated. The Phase II contract amendment was 
received on 21 August 1981. The draft Phase II technical report is to be 
completed by 30 April 1982. An outline of the Phase II technical report will 
be furnished for TAWC's review. The Phase II technical report will 
incorporate Phase I and Phase II results. 
A generic IR model was developed. Specific parameters for the data base 
are being collected for each IR threat. Research for this data included 
review of the documents available in AD and TAWC's technical libraries. Two 
technical reports "Vulnerability Assessment of F-111 to high explosive 
Projectiles" and "IR Emissions Predictions of Technical Aircraft" were 
obtained. If additional data are required, a list of parameters will be 
provided TAWC with a request for assistance from other sources. A list of IR 
threat sites has been requested from TAWC/IN by TAWC/EWC. 
The weapon delivery profiles to be used in the target area analysis have 
been requested by TAWC/EWC from USAFE/DOW. The General Effectiveness Model 
(GEM) receiver processor (R/P) module was used to identify the terminal threat 
radars in the target area that can engage the penetrating aircraft. R/P was 
also used to identify terminal threat radars along the egress route. Those 
threat sites for which terrain data is needed were identified. A request for 
ECAC to provide terrain data and terrain following profile for egress route 
is being held pending receipt of the IR threat site locations from TAWC/IN. 
The development of a data base for analysis of EF-111A support of a 
shallow penetration was begun. Profiles for F-4 penetrators and EF-111 
support orbits were developed. Radar threat sites with engagement potential 
were identified. The GEM data base will be modified so that effect of EF-111A 
jamming of terminal threat acquisition radar will be analyzed. The data base 
for EF-111 escort analysis is also being developed. 
Efforts to develop a methodology to simulate the Red command and control 
for tactical air defense began with review and search for the technical data 
at Georgia Tech. 
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The Automated Encounter model was converted to run on a Perkin-Elmer 3220 
computer. This computer is being secured for processing classified data, (up 
to the secret level). Other unclassified models (i.e., GEM and SPAM) used for 
Green Flag analysis, will also be converted to the secure computer and will be 
run in a secure environment. This capability should be available by October 
1981. 
Documentation 
The following is a list of Technical Memoranda (TM) prepared in August 
that are related to the Green Flag Analysis Program (A-2706). 
Number 	 Date 	 Subject 
A-2706-62 7 August 1981 Frequency Dependency on the Reflection 
Coefficient 
A-2706-63 7 August 1981 Roughness Factor in Reflection 
Coefficient 
A-2706-64 10 August 1981 Limited Access Clearances 
A-2706-65 10 August 1981 AAA SPAM Analysis Conditions 
A-2706-66 20 August 1981 SPAM Input Files 
A-2706-67 20 August 1981 AEM Conversion to Perkin-Elmer 
Visits 
A Green Flag status review was held at Eglin AFB, 12-13 August, to review 
a proposed master plan for Phase II effort. The Phase I technical reports 
were also discussed and technical data search was made to support the IR 
analysis. 
A Green Flag meeting was held. at Georgia Tech, 26-28 August. Green Flag 
program was reviewed in detail by Col. Brees. The Phase II technical report 
format and contents were determined with Lt. Col. Benner and Mr. Buchanan. 
Efforts Expended  
A summary of professional and technical support efforts expended on this 
project for the month of August is shown below. 
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Professional Personnel 	 Man-Hours 
Beasley, R. D. 	 84 
Research Engineer II 
J. L. Frawley 	 146 
Research Engineer I 
R. V. Fuller 	 104 
Senior Research Engineer 
J. R. Gibbons 	 158 
Project Director 
T. M. Miller 	 134 
Senior Research Engineer 
G. F. McDougal 	 18 
Research Engineer II 
J. R. Marks 	 144 
Research Engineer I 
W. E. Sears, Chief 	 16 
Concepts Analysis Division 
Technical Support Personnel 	 438 
Expenditures 
The total program expenditures through 31 July 1981 were $145,110. 
Expenditures during the month of August are estimated as $15,990. A balance 
of $69,327 remains of the $214,437 ceiling price. Attachment I depicts the 
projected budget cost for the Phase II efforts and records the monthly costs. 
Schedule 
A Phase II review meeting is scheduled for the last week in September. 
Discussion should include threat site location, ADWOC assignment, terrain data 
from ECAC, IR threat model parameters, and tgrget area tactics. Status of 
follow-on analysis initialization tasks of C 4 model and EF-111 will also be 
reviewed. 
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Verification of IR model will begin in October. Target area profile will 
be developed and inserted in GEM data base in September and October. ADWOC 
assignment conference with TAWC/IN should be scheduled to finalize ADWOC 
assignments in the November time frame. Draft of briefing for TAC/CC will be 
developed for TAWC/EWC review during November status review. 
Respectfully_ Submitted, 
, 	. 
John R. Gibbons 
Project Director 
APPROVED: 
William E. SeiTs, Chief 
Concepts Analysis Division 
Systems Engineering Laboratory 
tas 
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aS ENGINEERING EXPERIMENT STATION Georgia Institute of Technology 
A Unit of the University System of Georgia 
Atlanta, Georgia 30332 
8 October 1981 
Tactical Air Warfare Center 
ATTN: TAWC-EW 
Eglin Air Force Base, FL 32542 
ATTENTION: Lt. Col. John Benner 
Contract Monitor 
REFERENCE: Contract No. F08635-80-C-0263 
Support Green Flag Analysis 
GA Tech Project No. A•2706 
SUBJECT: 
	
Monthly Status Report No. 14 
(September 1981) 
Gentlemen, 
A summary of progress on the referenced contract for the period 1 
September to 31 September 1981 is contained herein. 
Objective 
The purpose of this project is to provide specialized engineering services 
to the Green Flag effort of the Tactical Air Warfare Center (USAFTAWC) at 
Eglin AFB, Florida. The contract is divided into two phases. The broad 
objective of Phase I was to investigate employment concepts and tactics which 
will enhance the penetrating strike force's probability of survival to the 
Initial Point (IP) for the target. Phase II is a continuation of Phase I that 
will expand the data base and investigate employment concepts in the target 
area and during egress. Phase II effort includes three tasks: 
1) Determine the effects of the IR threats on attack force attrition 
and the effects of flares as a countermeasure. 
2) Examine target area tactics and weapon delivery profiles to 
determine the impact on force survival. 
3) Incorporate the egress route and analyze concepts of employment 
alternatives for the mission as to enhancement of attack force 
survivability. 
AN EQUAL EMPLOYMEN' T/EDUCATION OPPORTUNITY INSTITUTION 
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Summary  of Technical Efforts  
Phase II Effort: Efforts in September were expended in modifying IR threat 
model data base with specific parameters, preparing data to support ADWOC 
assignment process and updating GEM and SPAM data base. 
IR Threat Subtask: An indication that a contrast tracker was required for the 
IR model was researched. Preliminary methodology for incorporating a contrast 
tracker into SPAM was developed. A design was formulated but deferred, 
analysis of available data indicates a contrast tracker submodel will not be 
required. The LOWTRAN 5 model, to determine environmental IR attenuation, was 
obtained and will be used in October to determine the effects of attenuation 
on IR weapon system effectiveness. 
Target Area Subtask: The USAFE response on weapons loads and delivery pro-
files was received by TAWC. The low altitude profiles required additional 
work by TAWC/EWC to provide input details needed for incorporation into the 
simulation model data base. The medium altitude delivery profiles, originally 
provided by TAWC, have been reformatted for the model and will be added to the 
data base after TAWC's review. TAWC/IN is reviewing the target area defenses 
for possible updates. 
Egress Subtask: Results from GEM RIP module simulation of RF threat sites 
with capability to engage aircraft during egress were compiled. Plots of low 
and medium altitude routes were constructed with separate individual plots of 
each site encountered. These plots, with encounter timing entry and exit of 
lethal envelope, were provided to support TAWC/IN generation of ADWOC 
assignments. The data needed by ECAC to produce threat site terrain data and 
the terrain following profile for the egress route were mailed to TAWC/EWC. 
Efforts were continued to enhance simulation models to improve execution 
efficiency and to convert all models to run on the secure computer. 
FY 82 Follow-on Initialization: Status of Green Flag follow-on efforts 
contracted through AFWAL will be reported in these monthly status reports as 
per TAWC/EWC request. 
drafted. The available document at Georgia Tech were reviewed. A draft C 2 
structure for the model was developed from available documents. A proposed 
data collection trip to ESC/IN was deferred until TAWC/IN determines if trip 
is necessary. Development of tactical C2 module methodology will continue 
with data available. 
C2 i Smulation and Model Subtask: a plan for developing the C 2 model was 
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EF-111 Analysis Subtask: The data base has been modified with a shallow 
penetration profile and EF-111A supporting orbits to analyze effects of SOJ on 
acquisition radars. A search for data is continuing to obtain parameters to 
modify the data base to simulate the acquisition radar of interest. A 
complete set of EF-111A antenna patterns is being sent from RADC for the GEM 
data base. 
Lethal Suppression Model: The methodology for the lethal suppression model is 
being developed. The interface with GEM of a reactive Wild Weasel module is 
being analyzed. 
Documentation 
The following is a list of 
that are related to the Green Flag 
Number 	 Date 
Technical 
Analysis 
Memoranda (TM) prepared in September 
Program (A-2706). 
Subject 
A-2706-68 1 September 1981 Auxiliary Output for SPAM 
A-2706-69 1 September 1981 Determination of Threat Radar Sites in 
Range 
A-2706-70 1 September 1981 Automated Encounter Model and Data Base 
A-2706-71 3 September 1931 Simulation of Maneuvers Against an SA-4 
Weapon 
A-2706-72 8 September 1981 Trip Report - USAFTAWC, Eglin AFB 
Florida 12-13 August 1981, 	Green Flag 
Status Review 
A-2706-73 8 September 1981 Green Flag Meetings at Georgia Tech 
During Week of 25 August 1981 
A-2706-74 11 September 1981 Command File to Dump Selected Files 
from Tape to Disk 
A-2706-75 16 September 1981 Random File Access on Perkin-Elmer 
A-2706-76 16 September 1981 Basics for Operating on Perkin-Elmer 
A-2706-77 22 September 1981 Command File to Facilitate Multiple 
Track Runs on VAX 
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Number 	 Date 	 Subject 
	
li2706-78 	 30 September 1981 	Trip Report - USAFTAWC, Eglin AFB, FL., 
23--24 September 1981, Green Flag Status 
Review 
A-2706-79 	 2 October 1981 	GEM RP Update Version RP2 (20 OCT 81) 
From Version RP1 (SEP 81) 
A-2170-095 	18 September 1981 	Status of C 2 Model Project 
Visits 
A Green Flag status review was held at Eglin AFB, 23-24 September, to 
review the status of Phase II efforts and initialization of Green Flag FY82. 
The proposed C2 model methodology and data collection trip to ESC/IN were also 
reviewed. 
Efforts Expended  
A summary of professional and technical support efforts expended during 
the month of September is shown below. Efforts expended also include FY82 
initialization. 
Professional Personnel 	 Man-Hours 
Beasley, R. D. 	 92 
Research Engineer II 
J. L. Frawley 	 134 
Research Engineer I 
R. V. Fuller 	 62 
Senior Research Engineer 
J. R. Gibbons 	 161 
Project Director 
T. M. Miller 	 168 
Senior Research Engineer 
J. R. Marks 	 143 
Research Engineer I 
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Professional Personnel 	 Man-Hours 
W. E. Sears, Chief 	 80 
Concepts Analysis Division 
J. A. Copeland 	 14 
Research Scientist II 
R. E. Creswell 	 34 
Research Engineer I 
J. V. Vogt 	 42 
Research Engineer II 
M. A. Lipscomb 	 100 
Research Scientist II 
B. Cockerham 	 100 
Research Scientist I 
H. A. Corriher 	 14 
Principal Research Engineer 
H. B. Teatez 	 134 
Senior Research Scientist 
E. J. Shanahan 	 134 
Senior Research Scientist 
Technical Support Personnel 	 672 
Expenditures 
The total program expenditures of Phases I and II funds through 31 August 
1981 were $145,593. Expenditures during the month of September are estimated 
as $8,618. A balance of $68,844 remains of the $214,437 ceiling price. 
Approximately 32% of the Phase II funds have been expended and 23% of the 
Phase II tasks have been completed. As of 31 August 1981 of the $150,000 FY82 
initialization funds there was a balance of $83,986. Appendix I depicts the 
projected budget costs for the Phase II effort and records monthly costs. 
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A status review meeting is scheduled for week of 12 or 19 October. Dis-
cussions should include an outline for the Technical Report, low level target 
area tactics, support of ADWOC assignments by TAWC/IN, C 2 model, and IR 
simulation model. Analysis results, that can be included in the briefing to 
TAC/CC, should also be discussed. 
Future Efforts 
Verification of IR model should be completed in October and initial base-
line one-on-one runs began. EF-111A SOJ acquisition data base update should 
be completed in October and verification began by November. A draft method-
ology for lethal suppression model will be developed during October and first 
part of November. ECAC should produce terrain data during October for 
incorporation into the data base. Appendix II has a milestone chart of the 
projected schedule. 
Respectfully Submitted. 
`John R. Gibbons 
Project Director 
APPROVED: 
William E. Sears, Chief -- 
Concepts Analysis Division 
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1. Data Collection 
2. System Description 
3. Conceptual Model Design 
4. Model Methodology Development 
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ENGINEERING EXPERIMENT STATION 
Georgia Institute of Technology 
A Unit of the University System of Georgia 
Atlanta, Georgia 30332 
4 November 1981 
Tactical Air Warfare Center 
ATTN: TAWC-EW 
Eglin Air Force Base, FL 32542 
ATTENTION: Lt. Col. John Benner 
Contract Monitor 
REFERENCE: Contract No. F08635-80-C-0263 
Support Green Flag Analysis 
GA Tech Project No. A-2706 
SUBJECT: 	Monthly Status Report No. 15 
(October 1981) 
Gentlemen, 
A summary of progress on the referenced contract for the period 1 October 
to 31 October 1981 is contained herein. 
Objective  
The purpose of this project is to provide specialized engineering services 
to the Green Flag effort of the Tactical Air Warfare Center (USAFTAWC) at 
Eglin AFB, Florida. The contract is divided into two phases. The broad 
objective of Phase I was to investigate employment concepts and tactics which 
will enhance the penetrating strike force's probability of survival to the 
Initial Point (IP) for the target. Phase II is a continuation of Phase I that 
will expand the data base and investigate employment concepts in the target 
area and during egress. Phase II effort includes three tasks: 
1) Determine the effects of the IR threats on attack force attrition 
and the effects of flares as a countermeasure. 
2) Examine target area tactics and weapon delivery profiles to 
determine the impact on force survival. 
3) Incorporate the egress route and analyze concepts of employment 
alternatives for the mission as to enhancement of attack force 
survivability. 
Summary of Technical Efforts  
Phase II Efforts: Efforts in October were expended in verifying the IR threat 
model and data base and conducting preliminary runs. 
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IR Threat Subtask: The IR threat model modifications and data base update 
were completed. This included interfacing LOWTRAN5 model outputs into SPAM. 
Preliminary runs were made to verify the IR model results. Procedures files 
were developed to automate processing to conduct parametric analysis of one-
on-one events. IR site locations have been released by TAC/IN and should be 
available for input in November. 
Target Area Subtask: TAWC is reviewing the target area weapons delivery 
parameters. TAWC is also reviewing the target area defenses. The low and 
medium altitude delivery profiles will be added to the data base when 
received. 
Egress Subtask: TAWC/IN is working on the ADWOC assignments. ECAC is 
generating terrain data for the egress route. 
Efforts were continued to convert all models to run on the secure 
computer. AEM has been tested and verified with Phase I results. 
FY 82 Follow-on Initialization: Status of Green Flag follow-on efforts 
contracted through AFWAL will be summarized in these monthly status reports 
per TAWC/EWC requests. 
. C2 Simulation and Model Subtask: The methodology for developing the C 2 model 
hp been drafted for internal review. The interface design to integrate the 
C model with GEM, SPAM and AEM was begun. A draft of the C model structure 
will be available for review at the November status review. 
EF-111 Analysis Subtask: The GEM data base is being modified to incorporate 
radar parameters of acquisition radars for mobile SAM systems. Simulation of 
these systems will be verified in November. Terrain data is being generated 
by ECAC for this effort. 
Lethal Suppression Model: Work continued on simulation of lethal suppression 
with a reactive wild weasel contingency. 
Documentation 
The following is a list of Technical Memoranda (TM) prepared in October 
that are related to the Green Flag Analysis Program (A-2706). 
Monthly Status Report No. 	15 
Contract No. F08635-80-C-0263 
October 1981 
4 November 1981 
Page 3 
TM Number Date Subject 
A-2706-80 2 October 1981 Machine Code. Routines for the Securing 
of the Perkin-Elmer 3220 
A-2706-81 15 October 1981 GEM on Perkin-Elmer 
A-2706-82 20 October 1981 GEM RP Update Version RP3 (14 October 
1981 From Version RP2 (2 October 1981) 
A-2706-83 21 October 1981 ADC Symposium, Washington DC, 12-15 
October 1981 
A-2706-84 22 October 	1981 Description of SPAM Capabilities 
A-2706-85 23 October 1981 GEM Antenna Pattern Data Modification 
A-2706-86 27 October 19E TAWC Data 
A72706-87 3 November 1981. Additions to the IR Model in SPAM 
A-2706-88 3 November 1981 LOWTRAN5 Model Runs in Support of SPAM 
Visits  
No visits were made on this project in October, 1981. 
Efforts Expended  
A summary of professional and technical support efforts expended during 
the month of October is shown below. Efforts expended also include FY82 
initialization. 
Professional Personnel 	 Man•Hours 
Beasley, R. D. 	 68 
Research Engineer II 
J. L. Frawley 	 134 
Research Engineer I 
R. V. Fuller 	 88 
Senior Research Engineer 
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Professional Personnel 	 Man-Hours 
J. R. Gibbons 	 176 
Project Director 
T. M. Miller 	 132 
Senior Research Engineer 
G. F. McDougal 	 10 
Research Engineer II 
J. R. Marks 	 134 
Research Engineer I 
W. E. Sears, Chief 	 24 
Concepts Analysis Division 
J. A. Copeland 	 41 
Research Scientist II 
H. A. Corriher 	 20 
Principal Research Engineer 
H. B. Teates 	 126 
Senior Research Scientist 
E. J. Shanahan 	 126 
Senior Research Scientist 
R. G. Crawford 	 141 
Senior Research Engineer 
Technical Support Personnel 	 746 
Expenditures  
The total program expenditures of Phases I and II funds through 31 October 
1981 were $146,324. Expenditures during the month of October are estimated as 
$7,854. A balance of $68,113 remains of the $214,437 ceiling price. 
Approximately 33% of the Phase II funds have been expended and 25% of the 
Phase II tasks have been completed. As of 30 September 1981 of the $150,000 
FY82 initialization funds there was a balance of $12,663. Appendix I depicts 
the projected budget costs for the Phase II effort and records monthly costs. 
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A status review meeting is scheduled :Eor the latter part of November. 
Discussions should include an outline for the Technical Report, low level 
target area tactics, C2 model methodology and preliminary results from IR 
simulation model. 
Future Efforts 
Initial IR model one-on-one simulation should be completed in November. 
Site location and terrain data should be available for input into the data 
base. Target area weapon delivery profile should also be available for input 
into the model. The receipt of the terrain data will allow simulation of the 
EF-111A SOJ against the acquisition radars. Appendix II has a milestone chart 
of the projected schedule. 
Respectfully Submitted, 
John R. Gibbons 
Project Director 
APPROVED: 








GREEN FLAG ANALYSIS 













Oct 	 Nov 	 Dec 	 Jan 	 Feb 















.0" 20K ••••-• 
  




Jul 	Aug 	 Sep 	I Oct Nov 
81,82  
Dec 	Jan Feb 
Accrued Costs 
--- Projected Budget 
AUG. SEP 	OCT. 	NOV. 	DEC. 	JAN. 	FEE 	MAR. 
SEPTEMBER 	OCTOBER NOVEMBER AUGUST 
Develop C2 Model  
1. Data Collection 
2. System Description 
3. Conceptual Model Design 







Data Base Update 






Target Area Analysis 
Data Base Update 
Mbdify Data Base 
ADWOC Assignments 
Baseline 




Data Base Update 










Draft to TAWC 
ACTIVITY  
APPENDIX II 
GREEN FLAG PHASE II 
111E\ 	\Milk 
"■..\  ■11.1■12101.\\■111111M1 
Project No. A-2706 
EES/SEL  
Lab/School 
GEORGIA INSTITUTE OF TECHNOLOGY 
RESEARCH REPORT APPROVAL SHEET 
(Please see Instructions on back) 
I. 	GENERAL 
A. Report Title Monthly Status Report No. 15 
B. Author(s) and/or Proj. Dir.  J. R. Gibbons  
C. Period Covered 1 October 1981 to 31 October 1981 
II. 	REPORT IDENTIFICATION 
A. 	Deliverable Line No. 	 (from Deliverables Schedule) 
B. 	Type Report: 
IX Monthly ❑ Quarterly ❑ 
❑ Annual J Progress ❑ 
❑ Contract Mgt. ❑ Final ❑ 
Semi -Annual 
Cost & Performance 
Other 
(Specify) 
C. Draft Copy for Sponsor Approval 	❑ 
D. Approved Copy for Distribution: 
1. K2 	Send Reproducible Copy to sponsor 
2. ❑ 	Return Reproducible Master to Project Director 
III. 	SECURITY CLASSIFICATION  
X] 	Unclassified 	 ❑ 	Secret 	 ❑ 	 In Confidence (Specified Industrial Contracts Only) 
❑ Confidential 	 ❑ 	Top Secret 	_1 	Other 
(Specify) 
IV. 	DATA RESTRICTIONS 	 ❑ Yes 	g No 
Export License; Trade Secret; Copyright or Publishing Restrictions; Patentable Technology; Proprietary Date 
(Confidential Disclosure). 
NOTE: 	If "Yes", contact OCA LEGAL SERVICES, Ext. 4812. 
V. 	PRINTING/DISTRIBUTION INSTRUCTIONS  
A. 	No. Copies to be Printed for: 
Sponsor 3 	; OCA 	2 	; School/Lab :2 	; Other 	; Total 7  
B. Printing Desired: 	❑ 	 One-side only 
C. Binding Desired: 	❑ 	Staple 
❑ Spiral Bind 
❑ Two sides 
❑ Staple & Tape 
❑ Velobind Xi Other none 
   




❑ Special Design 
(VPR/OCA Approval Required) 
E. Approval of Check Copy by School/Lab before binding: 	❑ Yes 	DEC No 
F. Distribution to be made by: 
❑ Lab/School 	 Dic OCA Support Services 
VI. 	APPROVALS 	 DATE: 
A. Proj. Director 	 444/  
B. Div. Chief/Branch Head 	 nro-. 
C. Lab/School Director 
(Required on Finals) 
D. Coordinator Log Entry: 
Report Distributed by: 	 Date: 
(OCA Services will show date of mailing and signature of employee handling report. Copy will be sent to 
Project Director at completion.) 
This form supercedes Forms RA64(5-70l & EES Form 722(R270) 
OCA Form 1-481 
INSTRUCTIONS  FOR PREPARATION OF FORM 
I. 	A. 	In most cases, as specified on Deliverables Schedule. 
B. If Author and Project Director are different, include both names. 
C. As specified on Deliverables Schedule. 
A. 	From Deliverables Schedule. 
B. 	Check appropriate box. 
C. & D. 	Occasionally sponsor requires "draft" report (usually for finals only), for review and approval before printing. 
Report is either a draft for sponsor approval or a report for distribution; check appropriate box. 
	
III. 	Indicate appropriate security classification. Note: "In Confidence" is used primarily in non-DOD contracts - - and only as 
specifically requested by sponsor. WHEN ACCOMPANYING A CLASSIFIED REPORT, THIS FORM MUST BE STAMPED 
WITH HIGHEST CLASSIFICATION CONTAINED  IN REPORT ALONG WITH NOTE OR STAMP, "DOWNGRADE TO 
UNCLASSIFIED WHEN SEPARATED FROM ENCLOSURES." 
IV. 	Matters relating to restrictions or limitations on asserting statutory copyright, patent rights, and proprietary or confidential 
data should be set forth in the contract or supporting documents. However, matters relating to protection of trade secrets, 
the necessity for obtaining export licenses (under the !TAR or EAR), and restrictions on publication may not be specifically 
set forth in the contract or supporting documents. Any questions regarding the foregoing should be addressed to OCA as set 
forth on the reverse side hereof. 
V. 	Number of copies required by sponsor is in Column 5 of Deliverables Schedule. OCA requires two copies of all reports. 
B. & C. 	Generally self-explanatory. If you have questions contact Reports Coordinator at Ext. 4763. 
D. "Standard Cover" is VPR-approved cover and is required on all reports except letter-type and where sponsor specifies 
in contract that a specific cover is to be used. Any "special design" cover requires approval of the VPR/OCA office. 
E. Indicate whether approval of a check copy is desired before the report is bound. In general, final reports or voluminous 
reports should be proofed by writer or Project Director. 
F. Project Director may have printed copies picked up and handle wrapping and mailing personally or OCA Services will do 
this. Indicate which is desired by checking appropriate box. IN EITHER CASE, OCA SUPPORT SERVICES (located in  
the Printing and Photographic Center) REQUIRES TWO COPIES OF ALL REPORTS, PLUS COPY OF TRANSMITTAL 
LETTER FOR CONTRACT FILES. 
VI. 	A.—C. 	Approval by officials listed denotes approval of both the attached report (content, format, classification markings, etc.) 
and printing/distribution instructions contained on form. NOTE: ALL FINAL REPORTS REQUIRE THE SIGNATURE 
OF SCHOOL/LAB DIRECTORS.  Signatures required on Interim Reports are a decision for School/Lab Directors. 
D. 	This space provided for those Labs/Schools who maintain logs for deliverables check-off. 
When completed, this form should be forwarded with report to: 
OCA REPORTS COORDINATOR, PPC 
74- ,2'70G 
ENGINEERING EXPERIMENT STATION 
Georgia Institute of Technology 
A Unit of the University System of Georgia 
Atlanta, Georgia 30332 
10 December 1981 
Tactical Air Warfare Center 
ATTN: TAWC-EW 
Eglin Air Force Base, FL 32542 
ATTENTION: Lt. Col. John Benner 
Contract Monitor 
REFERENCE: Contract No. F08635-80-C-0263 
Support Green Flag Analysis 
GA Tech Project No. A72706 
SUBJECT: 	Monthly Status Report No. 16 
(November 1981) 
Gentlemen, 
A summary of progress on the referenced contract for the period 1 November 
to 30 November 1981 is contained herein. 
Objective  
The purpose of this project is to provide specialized engineering services 
to the Green Flag effort of the Tactical Air Warfare Center (USAFTAWC) at 
Eglin AFB, Florida. The contract is divided into two phases. The broad 
objective of Phase I was to investigate employment concepts and tactics which 
will enhance the penetrating strike force's probability of survival to the 
Initial Point (IP) for the target. Phase II is a continuation of Phase I that 
will expand the data base and investigate employment concepts in the target 
area and during egress. Phase II effort includes three tasks: 
1) Determine the effects of the IR threats on attack force attrition 
and the effects of flares as a countermeasure. 
2) Examine target area tactics and weapon delivery profiles to 
determine the impact on force survival. 
3) Incorporate the egress route and analyze concepts of employment 
alternatives for the mission as to enhancement of attack force 
survivability. 
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Summary of Technical Efforts  
Phase II Efforts: Efforts in November were expended in analyzing one-on-one 
IR threat encounters, developing reactive Weasel model concept, modifying the 
AEM simulation and verifying the EF-111A shallow penetration scenario. 
IR Threat Subtask: The IR model modifications and data base update were 
verified. One-on-one analysis was conducted to establish threat system 
capabilities. IR site locations were received from TAWC/IN and entered into 
the data base. Results of one-on-one analysis were briefed at the November 
status review. Additional tasks identified as results of initial analysis are 
to determine effects of background emissivity from the ground and add a cooled 
seeker to the simulation model. 
Target Area Subtask: TAWC is reviewing the target area weapons delivery 
parameters. The low and medium altitude delivery profiles will be added to 
the data base when received. A list of modified target area defenses was 
received from TAWC/IN and will be entered into the data base in December. 
Egress Subtask: ADWOC assignments were received from TAWC/IN. GEM 
simulations of site encounters for medium altitude were completed for 
conditions without ECM. ECM runs are being made for use in AEM simulation. 
ECAC is generating the terrain data required for the low level analysis. AEM 
analysis of the medium altitude will begin in December. 
Efforts were continued to convert all models to run on the secure 
computer. AEM modifications are being made to enhance its use for analysis 
variations. Efforts were made to bring the Eglin copy on line. A methodology 
for managing the AEM baseline configuration was developed at the monthly 
status review. 
FY 82 Follow-on Initialization: Status of Green Flag follow-on efforts 
contracted through AFWAL will be summarized in these monthly status reports 
per TAWC/EWC requests. 
. C2 Simulation and Model Subtask: The methodology for developing the C 2 model 
was reviewed at the monthly status review. The interface design to integrate 
the C model with GEM, SPAM, and AEM continues. The draft report of the C 2 
 model structure is being reviewed for dissemination to TAWC/EWC. The ADWOC 
decision algorithm is the module with first priority. Additional data inputs 
are needed to develop this module. 
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EF-111A Analysis Subtask: The GEM data base was modified to incorporate radar 
parameters of acquisition radars for mobile SAM systems. A shallow 
penetration route was added to the scenario. Two EF-111A orbits were 
initially established to assist in verifying the data base. Terrain data 
being generated by ECAC is needed before results can be generated for 
analysis. Optimization of EF-111A orbits will be investigated in December and 
January. 
Lethal Suppression Model: Work continued on simulation of lethal suppression 
with the development of a reactive weasel simulation concept. Data 
requirements and model conepts with the interface to IAM were presented at the 
monthly review. 
Locumentation 
The following is a list of Technical Memoranda (TM) prepared in November 
that are related to the Green Flag Analysis Program (A-2706). 
TM# Date Subject 
A72706-89 10 November 1981 Creation of TRACK2 to Accept 
A-2706-90 11 November 1981 
MISMOD = 2, 
Execution of Machine Code Routines 
for the Securing of the Perkin- 
Elmer 3220 
A72706-91 11 November 1981 GEM DATAIO on Perkin-Elmer, GEM 
Executable Module on Perkin-Elmer 
A-2706-92 12 November 1981 Analysis of SOJ in Support of 
Shallow Penetration 	(Secret) 
A-2706-93 12 November 1981 Modifications to AEM 	(Secret) 
A-2706-94 15 September 1981 Automated Encounter Model 
Modifications 
A-2706-100 30 November 1981 Monthly Status Review at TAWC, 23-
25 November 
A-2706-101 30 November 1981 Configuration Control for AEM 
A-2706-102 30 November L981 AEM Modifications for Baseline 
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November status review meeting was held at TAWC November 23, 24 and 25. 
Meeting included a report by R. D. Beasley on IR results; a report on EF-111A 
and work on AEM by J. R. Marks; and a review of C 2 model concepts, WW model 
concepts and program status by J. R. Gibbons. 
Efforts Expended  
A summary of professional and technical support efforts expended during 
the month of November is shown below. Efforts expended also include FY82 
initialization. 
Professional Personnel 	 Man-Hours 
Beasley, R. D. 	 76 
Research Engineer II 
J. L. Frawley 	 118 
Research Engineer I 
R. V. Fuller 	 30 
Senior Research Engineer 
J. R. Gibbons 	 130 
Project Director 
T. M. Miller 	 46 
Senior Research Engineer 
G. F. McDougal 	 38 
Research Engineer II 
J. R. Marks 	 120 
Research Engineer I 
W. E. Sears, Chief 	 20 
Concepts Analysis Division 
J. A. Copeland 	 33 
Research Scientist II 
H. B. Teates 	 26 
Senior Research Scientist 
R. G. Crawford 	 152 
Senior Research Engineer 
Technical Support Personnel 	 634 
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The total program expenditures of Phases I and II funds through 30 
November 1981 were $163,611. Expenditures during the month of December are 
estimated as $8,745. A balance of $50,826 remains of the $214,437 ceiling 
price. Approximately 49% of the Phase II funds have been expended and 33% of 
the Phase II tasks have been completed. As of 30 November 1981, $260,000 FY82 
funds were received. All of the $150,000 FY82 initialization funds have been 
expended. 
Schedule 
A work week on AEM at Georgia Tech with TAWC personnel Lt. Urtz and Lt. 
Mallon is scheduled for 5 December. A status review meeting at Georgia Tech 
is scheduled for 10-11 December. Dr. D. Polk, USAFTAWC/EWC will visit Georgia 
Tech the first week in January. 
Future Efforts 
Modeling of additional IR threats and ground effects will begin in 
December. Site location and terrain data should be available for input into 
the data base. Target area weapon delivery profile should also be available 
for input into the model. The receipt of the terrain data will allow 
simulation of the EF-111A SOJ against the acquisition radars. Appendix II has 
a milestone chart of the projected schedule. 
Respectfully Submitted, 
John R. Gibbons 
Project Director 
APPROVED: 
"ailliOrn E. Sers, Chief 	/ 
Concepts Analysis Division 
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ACTIVITY 
\ ∎  
AUGUST 
APPENDIX II 
GREEN FLAG PHASE II 
ME 	 I 
\\N. '4%.\`‘■■■■■■■\•■•■■■1■11 Develop C2 Model  
1. Data Collection 
2. System Description 
3. Conceptual Model Design 
4. Model Methodology Development 
EF-111 Analysis  
1. Data Collection 
2. Scenario Modification 
3. Data Rase Modification 
4. Shallow Penetration Analysis 
Lethal Suppression  
1. Data Collection 
2. Conceptual Model Design 
3. Model Methodology Development  
•  
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ENGINEERING EXPERIMENT STATION 
Georgia Institute of Technology 
A Unit of the University System of Georgia 
Atlanta, Georgia 30332 
19 January 1982 
Tactical Air Warfare Center 
ATTN: TAWC-EW 
Eglin Air Force Base, FL 32542 
ATTENTION: Lt. Col. John Benner 
Contract Monitor 
REFERENCE: Contract No. F08635--80--C-0263 
Support Green Flag Analysis 
GA Tech Project No. A-2706 
SUBJECT: 	Monthly Status Report No. 17 
(December 1981) 
Gentlemen, 
A summary of progress on the referenced contract for the period 1 December 
to 31 December 1981 is contained herein. 
Objective 
The purpose of this project is to provide specialized engineering services 
to the Green Flag effort of the Tactical Air Warfare Center (USAFTAWC) at 
Eglin AFB, Florida. The contract is divided into two phases. The broad 
objective of Phase I was to investigate employment concepts and tactics which 
will enhance the penetrating strike force's probability of survival to the 
Initial Point (IP) for the target. Phase II is a continuation of Phase I that 
expands the data base and investigate employment concepts in the target area 
and during egress. Phase II effort includes three tasks: 
1) Determine the effects of the IR threats on attack force attrition 
and the effects of flares as a countermeasure. 
2) Examine target area tactics and weapon delivery profiles to deter-
mine the impact on force survival. 
3) Incorporate the egress route and analyze concepts of employment 
alternatives for the mission as to enhancement of attack force 
survivability. 
Summary of Technical Efforts  
Phase II Efforts: Efforts in December were expended in investigating expand-
ing the IR threat model to include effects of background emissivity, verify IR 
sites in the data base, preparing IR data base for AEM model and refining the 
simulation models. 
AN EQUAL EMPLOYMENT/EDUCATION OPPORTUNITY INSTITUTION 
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IR Threat Subtask: Results from IR analysis were briefed at the December 
Status review. It was decided not to delay completion of the . Phase II report 
to enhance the IR model in SPAM with background emissivity from the ground and 
a cooled seeker simulation. Additional data is needed for calculating prob-
ability of kill for calculated IR missile miss distances. A trip to Wright 
Patterson with TAWC is planned for January. 
Target Area Subtask: A draft copy of the low level target area profile and 
tactics to be modeled was provided by TAWC at the status review meeting. A 
final copy will be available in January. Additions to the target area 
defenses are being entered into the data base and will be verified in 
January. Changes in the medium altitude roll-in will also be incorporated. 
Egress Subtask: Medium altitude data base for the AEM model without ECM is 
complete. ECM runs should be completed during January. AEM analysis was 
rescheduled for January as refinements to AEM were made in December. 
The first week in December was spent in modifying AEM to incorporate 
changes to enhance its use for analysis. Other changes were made to ensure 
compatability of the copies of AEM at Georgia Tech and TAWC; and procedures to 
control AEM configuration were implemented. Changes to the General 
Effectiveness Model are also documented in technical memoranda as listed in 
the Documentation section of this status report. 
FY 82 Follow-on Initialization: The initial portion of FY 82 follow-on tasks 
was contracted through the AFWAL BOA until a BOA can be established at Eglin 
AFB. Status of these Green Flag follow-on tasks will be summarized in these 
monthly status reports per TAWC/EWC requests. These are three on-going tasks. 
C 2 Simulation and Model Subtask: Additional documents were reqeived from TAWC 
on C2 structure. A report on methodology for developing the C 4 model was 
reviewed at Georgia Tech and will be forwarded to TAWC/EWC in January. In 
the C2 model, the ADWOC decision algorithm is the module with first 
priority. TAWC/IN has been requested to provide their decision methodology 
for assigning weapon systems to penetrators for the egress route which could 
be use in developing an ADWOC simulation model. 
EF-111A Analysis Subtask: Optimization of EF-111A SOJ orbits were rescheduled 
for January awaiting terain data from ECAC. The terrain data have been 
shipped and should be available for processing in early January. Results from 
preliminary EF-111A SOJ simulation against acquisition radars were presented 
at the status review. 
2 
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Lethal Suppression Model Subtask: Additional data was received from TAWC/EWC 
on AN/APR-38 and the F-4G Wild Weasel. These data are being reviewed. 
Documentation 
The following is a list of Technical Memoranda (TM) prepared in December 
that are related to the Green Flag Analysis Program (A-2706). 
TN# 	 Date 	 Subject 
2706-95 2 December 1981 The Use in Modein in Program 
Search 
2706-96 2 December 1981 Creation of I01, RP1, TRACK1, and 
SEARCH1 
2706-97 3 December 1981 Passing Parameters to Fortran 
Programs 
2706-98 3 December 1981 Command File Program GFTRK.COM 
2706-99 3 December 1981 Command File Program PSVSTIME 
2706-102 9 December 1981 AEM Modifications for Baseline of 
30 November 1981 
2706-103 9 December 1981 AEM Modifications for Other than 
AC/Section 
2706-104 14 December 1981 AEM Modifications to Support 10 
ADWOCs and Autonomous Mode; 
Proposed Baseline of 8 December 
1981 
2706-105 17 December 	1981 The Command File Programs 
RUNGFG.COM, Run AI, Com and 
Run3D.COM 
2706-106 17 December 1981 The Accounting Setup on TALON 
2706-107 17 December 1981 Utility Programs under TALON 
2706-108 17 December 1981 Use of the PLOTCOM Command File 
2706-109 17 December 1981 Use of the FORTRAN Program PKPLOT 
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Date 	 Subject  
	
2706-110 	 17 December 1981 	Use of the FORTRAN Program 
TRACKPLOT 
2706-111 	 17 December 1981 	Use of the FORTRAN Program RPPLOT 
2706-112 	 29 December 1981 	Fortran Program FIXLENGTH.FOR 
2706-113 	 29 December 1981 	GEM Common Blocks and the Program, 
datafile COMMON1.CAD 




29 December 1981 	3D Antenna Pattern Formulation 
from Al Snow's data (the program) 
29 December 1981 	Creation of Input File to RPPLOT 
to Plot Pulse Count 
29 December 1981 	Operation of SURFACE2 
2706-118 	 29 December 19K 	Operation of MULPLPAT 
2706-119 	 29 December 1981. 	Operation of LERPLOT 
2706-120 	 29 December 1981 	Operation of TM.COM 
2706-121 	 29 December 1981 	Program Status Review at Georgia 
Tech, 10-11 December 1981 
Visits 
Lt. K. Urtz and Lt. D. Mallon, USAFTAWC!EWA, visited Georgia Tech 2-4 
December. During the visit the AEM version at Eglin and Georgia Tech were 
verified operationally identical, several AEM program modifications were 
incorporated and configuration control procedures were implemented. 
The December status review meeting was held at Georgia Tech December 10-
11. The meeting included a briefing on ASPJ analysis by Tom Miller, a report 
on "I" teams by George Whitley, a discussion of the Beta model by Mike 
Minardi, a briefing on monopulse radars by Dr. Flowers, a comparison of 
Zinger, SPAM and GEM models, and the program status by John Gibbons. 
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Efforts Expended  
A summary of professional and technical support efforts expended during 
the month of November is shown below. Efforts expended also include FY82 
tasks. The Georgia Institute of Technology closed for Christmas during the 
week of 21-25 December. 
Professional Personnel 	 Man-Hours 
Beasley, R. D. 	 116 
Research Engineer II 
J. L. Frawley 	 144 
Research Engineer I 
R. V. Fuller 	 44 
Senior Research Engineer 
J. R. Gibbons 	 120 
Project Director 
T. M. Miller 	 72 
Senior Research Engineer 
G. F. McDougal 	 48 
Research Engineer II 
J. R. Marks 	 138 
Research Engineer I 
W. E. Sears, Chief 	 36 
Concepts Analysis Division 
J. A. Copeland 	 30 
Research Scientist II 
S. P. Livesay 	 140 
Research Engineer I 
Technical Support Personnel 	 496 
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The total expenditures of Phase I and II 
were $166,662. A balance of $47,774 remains 
Expenditures during the month of January are 
Approximately 53% of the Phase II funds have 
Phase II tasks have been completed. 
funds through 31. December 1981 
of the $214,437 ceiling price. 
estimated as $6,843. 
been expended and 45% of the 
The first increment, $260,000, of the FY 82 funds were received in 
November. The total expenditures of FY 82 funds through 31 December 1981 were 
$30,631. A balance of $229,369 remains of the first increment funds. 
Appendix I has a chart of projected and actual expenditures. 
Schedule 
Dr. D. Polk, TAWC/EWC plans to visit Georgia Tech for discussion on analy-
sis techniques on 5-6 January. The monthly status review will be at TAWC on 
11-12 January. The Phase I briefing by Tom Miller is on General Swalm's 
calendar for 13 January. A review by TAC staff of a proposed briefing for 
General Creech is scheduled on 27 January. A briefing of IR analysis by Bob 
Beasley is scheduled for the first week in February. In conjunction with the 
I team briefing a visit to George AFB and Nellis AFB is planned to obtain data 
on Wild Weasel tactics and range instrumentation. 
Future Efforts 
Efforts on all tasks will be continued. With the receipt of terrain data 
a concentrated effort will be made to complete simulation runs and analysis to 
complete the Phase II tasks by the end of February. This would make up the 
delay experienced from ECAC, so the Phase II report can be completed on time 
(5 May). Appendix II has a milestone chart of the projected schedule. 
Respectfully Submitted, 
John R. Gibbons 
Project Director 
APPROVED: 
William E. Seardr, Chief if 
 Concepts Analysis Division 
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TASK I Develop C2 Model (Continuation) 
Data Collection 
Model Development 
ADWOC Decision Model 
AI Engagement Model 
Modify GEM 
Modify AEM 
Communication Net Structure 
Radar Sites to ADWOC 
ADWOC to Weapon Systems 
Verification of Model 
Documentation 
TASK 2 EF-111 Analysis (Completion) 
Data Collection 
Data Base Update 
Escort Scenario Development 
Verify Model Modifications 
Analysis of EF-111A Escort Role 
Technical Report 
TASK 3 lethal Suppression (Continuation 
Data Collection 
Tactical Employment Documented 
Model Development 
Model AN/APRr-38 in GEM 
Model W.W. Decision Process 
Model Weapon Interaction 
GEM Interface with Reactive 
AEM Interface with Reactive 
SPAM Interface with Reactive 
Verify Model Modifications and I 
Documentation 
TASK 4 Compass Call (Initial Effort) 
Data Collection 
System Description 
Conceptual Model Design 
Model Methodology Development 
TASK 5 IR System Analysis (Update) 
Data Collection 
Cooled Seeker Model 
Background Emissivity Model 
Verify Model 
TASK 6 	AN/ALO-131 Analysis (Initial Ef 
Data Collection 
Data Base Update 
Model Receiver Processor 
Analyze Effects 
Technical Report 
ENGINEERING EXPERIMENT STATION 
Georgia Institute of Technology 
A Unit of the University System of Georgia 
Atlanta, Georgia 30332 
9 February 1982 
Tactical Air Warfare Center 
ATTN: TAWC-EW 
Eglin Air Force Base, FL 32542 
ATTENTION: Lt. Col. John Benner 
Contract Monitor 
REFERENCE: Contract No. F08635-80-C-0263 
Support Green Flag Analysis 
GA Tech Project No. A-2706 
SUBJECT: 	Monthly Status Report No. 18 
(January 1982) 
Gentlemen, 
A summary of progress on the referenced contract for the period 1 January 
to 31 January 1982 is contained herein. 
Objective  
The purpose of this project is to provide specialized engineering services 
to the Green Flag effort of the Tactical Air Warfare Center (USAFTAWC) at 
Eglin AFB, Florida. The contract is divided into two phases. The broad 
objective of Phase I was to investigate employment concepts and tactics which 
will enhance the penetrating strike force's probability of survival to the 
Initial Point (IP) for the target. Phase II is a continuation of Phase I that 
expands the data base and investigate employment concepts in the target area 
and during egress. Phase II effort includes three tasks: 
1) Determine the effects of the IR threats on attack force attrition 
and the effects of flares as a countermeasure. 
2) Examine target area tactics and weapon delivery profiles to deter-
mine the impact on force survival. 
3) Incorporate the egress route and analyze concepts of employment 
alternatives for the mission as to enhancement of attack force 
survivability. 
Summary of Technical Efforts 
Phase II Efforts: Efforts in January were expended in preparing a data base 
for the AEM model, simulating egress encounters with ECM, updating the data 
base with terrain data from ECAC and developing the target area profile data 
base. 
AN EQUAL EMPLOYMENT/EDUCATION OPPORTUNITY INSTITUTION 
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IR Threat Subtask: Results from IR analysis were further refined and a 
briefing was prepared to be given to the I•team the first week in February. 
Processing was begun for terrain masking data from ECAC tapes for these IR 
sites, in range, as were identified by the GEM RP module. Tables for AEM data 
base will be produced from these data in February for the entire mission. 
Target Area Subtask: The target area low-level routes were developed from 
instructions received from TAWC/EWC. The routes are being added to the data 
base and will be verified in February. Medium altitude weapons delivery route 
was modified in accordance with TAWC instructions and the data base changed 
accordingly. Terrain masking data for the target area site are also being 
added to the data base. GEM simulation to develop input to the AEM model will 
begin as soon as data base updates are complete. 
Egress Subtask  Medium altitude GEM simulations were completed. Inputs for 
the AEM data base for the AEM model should be completed in February. AEM 
refinements were completed and a new data tape provided to TAWC/EWC. 
Additional modifications to enhance AEM analysis capability are being studied. 
FY 82 Follow-on Initialization: The initial portion of FY 82 follow-on tasks 
was contracted through the AFWAL (until a TOA can be established at Eglin 
AFB). Status of these Green Flag follow-on tasks will be summarized in these 
monthly status reports per TAWC/EWC requests. There are three on-going tasks. 
C 2 Simulation and Model Subtask: Review of data received on C 2 structure and 
ADWOC decision-making process continues. 
EF-111A Analysis Subtask: Optimization of EF-111A SOJ orbits for analysis of 
jamming against acquisition radars had been delayed awaiting terrain masking 
data. Terrain masking data were received and are being added to the data 
base. Detailed analysis should continue in February. 
Lethal Suppression Model Subtask: Data on AN/APR-38 and F-4G Wild Weasel 
continues to be analyzed. Captain. Kip Hunter provided pilot factor data 
during his visit at Georgia Tech. A trip to George AFB is planned in February 
to obtain additional data on Wild Weasel tactics. 
Documentation 
The following is a list of Technical Memoranda (TM) prepared in December 
that are related to the Green Flag Analysis Program (A-2706). 
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TM# 	 Date 	 Subject 
A7-2706-122 	7 January 1982 	 Guidance Doctrine for the SA-4 
A-2706-123 	7 January 1982 	 Conversion of Baseline AEM (8 
December 1981) to Georgia Tech 
Cyber; Debugging of Subroutine 
OptionB 
Visits 
Green Flag Monthly Status Review at USAFTAWC was conducted 12-14 
January. During the visit, General Swalm was briefed on Phase I results by 
Tom Miller. As a result, a meeting was held with Col. T. V. McNutt to discuss 
utilizing Phase I results in Green Flag exercise 82-3. 
Tom Miller and G. F. McDougal visited Eglin on 27 January to brief Col. 
McNutt on possible data collection during Green Flag exercises. 
Capt. Kip Hunter visited Georgia Tech on 29 January and discussed Wild 
Weasel pilot techniques. 
Efforts Expended 
A summary of professional and technical support efforts expended during 
the month of December is shown below. Efforts expended also include FY82 
tasks. 
Professional Personnel 	 Man-Hours 
Beasley, R. D. 	 160 
Research Engineer II 
J. L. Frawley 	 144 
Research Engineer I 
R. V. Fuller 	 125 
Senior Research Engineer 
J. R. Gibbons 	 144 
Project Director 
T. M. Miller 	 40 
Senior Research Engineer 
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Professional Personnel 	 Man-Hours 
G. F. McDougal 	 80 
Research Engineer II 
M. J. Minardi 	 4 
Research Engineer I 
W. E. Sears, Chief 	 24 
Concepts Analysis Division 
S. P. Livesay 	 20 
Research Engineer I 
D. C. Flowers 	 5 
Senior Research Engineer 
Technical Support Personnel 	 436 
Expenditures 
The total expenditures of Phase I and II funds through 31 December 1981 
were $170,769. A balance of $43,668 remains of the $214,437 ceiling price. 
Expenditures during the month of January are estimated as $9,897. 
Approximately 57% of the Phase II funds have been expended and 54% of the 
Phase II tasks have been completed. 
The total expenditures of FY 82 funds through 31 December 1981 were 
$60,784. A balance of $199,216 remains of the first increment funds. 
Appendix I has a chart of projected and actual expenditures for each effort. 
Schedule 
A review by TAC staff of a proposed briefing for General Creech is 
scheduled for 2 February. A briefing to the I-team of IR analysis by Bob 
Beasley is scheduled for 3 February. A visit to George AFB and a meeting at 
Nellis AFB is scheduled 8-11 February to discuss range instrumentation, 
simulation models, and Wild Weasel tactics and simulation. Dates for monthly 
status review have not been set. 
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Efforts on all tasks will be continued. With the receipt of terrain data 
a concentrated effort will be made to complete simulation runs and analysis to 
make up delays incurred and complete the Phase II tasks by the end of March. 
This would allow one month for the Phase II report to be completed on time (5 
May). Appendix II has a milestone chart of the projected schedule. 
Respectfully Submitted, 




1‘j Withal E. Sears, Chief 
Concepts Analysis Division 
Systems Engineering Laboratory 
tas 
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1. Data Collection 
2. System Description 
3. Conceptual Model Design 
4. Model Methodology Development 
EF-111 Analysis  
1. Data Collection 
2. Scenario Modification 
3. Data Base Modification 
4. Shallow Penetration Analysis 
Lethal Suppression  
1. Data Collection 
2. Coddeptual Model Design 
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TASK 1 Develop C2 Model (Continuation) 
Data Collection 
Model Development 
ADWOC Decision Model 
AI Engagement Model 
Modify GEM 
Modify AEM 
Communication Mot Structure 
Radar Sites to ADWOC 
ADWOC to Weapon Systems 
Verification of Model 
Documentation 
TASK 2 EP-111 Analysis  (Completion) 
Data Collection 
Data Base Update 
Escort Scenario Development 
Verify Model Modifications 
Analysis of EP-111A Escort Role 
Techllical Rz--rt 
TASK 3 Lethal Suppression (Continuation 
Data Collection 
Tactical Employment Documented 
Model Development 
Model AN/APR-38 in GEM 
Model W.W. Decision Process 
Model Weapon Interaction 
GEM Interface with Reactive 
AEM Interface with Reactive 
SPAM Interface with Reactive 
Verify Model Modifications and I 
Documentation 
' TASK 4 Compass Call (Initial Effort) 
Data Collection 
System Description 
Conceptual Model Design 
Model Methodology Development 
TASK 5 /R System Anelysis (Update) 
Data Collection 
Cooled Seeker Model 
Background Emissivity Model 
Verify Model 
TASK 6 AN/ALO-131 Analysis (Initial Ef 
Data Collection 
Data Base Update 
Model Receiver Processor 
Analyze Effects 
Technical Report 
ENGINEERING EXPERIMENT STATION 
Georgia Institute of Technology 
A Unit of the University System of Georgia 
Atlanta, Georgia 30332 
2 March 1982 
Tactical Air Warfare Center 
ATTN: TAWC-EW 
Eglin Air Force Base, FL 32542 
ATTENTION: Lt. Col. John Benner 
Contract Monitor 
REFERENCE: Contract No. F08635-80-C-0263 
Support Green Flag Analysis 
GA Tech Project No. A72706 
SUBJECT: 	Monthly Status Report No. 19 
(February 1982) 
Gentlemen, 
A summary of progress on the referenced contract for the period 1 February 
to 28 February 1982 is contained herein. 
Objective  
The purpose of this project is to provide specialized engineering services 
to the Green Flag effort of the Tactical Air. Warfare Center (USAFTAWC) at 
Eglin AFB, Florida. The contract is divided into two phases. The broad 
objective of Phase I was to investigate employment concepts and tactics which 
will enhance the penetrating strike force's probability of survival to the 
Initial Point (IP) for the target. Phase II is a continuation of Phase I that 
expands the data base and investigate employment concepts in the target area 
and during egress. Phase II effort includes three tasks: 
1) Determine the effects of the IR threats on attack force attrition 
and the effects of flares as a countermeasure. 
2) Examine target area tactics and weapon delivery profiles to deter-
mine the impact on force survival. 
3) Incorporate the egress route and analyze concepts of employment 
alternatives for the mission as to enhancement of attack force 
survivability. 
Summary of Technical Efforts 
Phase II Efforts: Efforts in February were expended in preparing the data 
base for the AEM model for IR engagements, engagements on the egress route and 
conducting GEM runs fo,• the target area. 
AN EQUAL EMPLOYMENT/EDUCATION OPPORTUNITY INSTITUTION 
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IR Threat Subtask .• PK  tables for AEM data base were completed for all IR 
threats except in the target area. A first draft of the IR section of the 
Phase II report was completed except for the AEM analysis portion and the 
synergistic effects. 
Target Area Subtask: The target area low-level routes were added to the GEM 
data base. GEM R/P runs were made for several of the low-level routes. The 
assigned TOTs for the low-level route may cause timing problems. Track runs 
for these routes were begun as inputs to the data base for the AEM model. 
Development of the medium altitude data base for AEM should be completed in 
March. 
Egress Subtask: The data base for AEM was completed in February. Initial 
analysis of results has begun for the egress portion of the route. Analysis 
of the complete mission will be delayed until the target area analysis portion 
can be completed. Another modification to the AEM is being designed to pro-
vide additional flexibility of using different kinds of aircraft and multi 
routes past a specific threat site during a given mission. 
FY 82 Follow-on Initialization: The initial portion of FY 82 follow-on tasks 
was contracted through the AFWAL (until a TOA can be established at Eglin 
AFB). Status of these Green Flag follow-on tasks will be summarized in these 
monthly status reports per TAWC/EWC requests. There are three on-going tasks. 
C2 Simulation and Model Subtask: Review of data received on C2 structure and 
ADWOC decision-making process continues. 
EF-111A Analysis Subtask: Detailed analysis of EF-111A SOJ against acquisi-
tion radars continued in February. Terrain masking data from ECAC were 
entered into the GEM data base and initial runs were begun. Detailed analysis 
to optimize the EF-111A orbits and determine effects of the jamming will 
continue in March. 
Lethal Suppression Model Subtask: A trip to George AFB provided pilot factor 
inputs for the reactive Wild Weasel Model. Discussion with Msgt. Lyons about 
the F-4G Wild Weasel simulator provided additional input. The possibility of 
using parts of the F-4G simulation software of the AN/APR -38 were explored. 
Data can be recorded from the F-4G simulator for comparison to similar results 
from the lethal suppression model. Incorporating a real-time flyout model, 
such as SPAM, into the F-4G's visual simulation would provide a means to 
provide realistic aircrew training and investigate pilot reaction time in 
employing defensive tactical maneuvers. A meeting at Nellis AFB reviewed TAC 
DISRUPTER and GEM models compatability in simulating an air defense 
scenario. Further discussions were held concerning the methodology for model-
ing a reactive Wild Weasel. An initial draft of a top down design of a 
reactive Wild Weasel model was completed. Additional detail levels and the 
interfaces with GEM and AEM will be developed in March. Work has begun on 
developing a decision tree for review by TAWC and WW crews. 
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Professional Personnel 	 Man-Hours 
Beasley, R. D. 	 82 
Research Engineer II 
Crawford, R. G. 	 154 
Senior Research Scientist 
J. L. Frawley 	 160 
Research Engineer I 
R. V. Fuller 	 32 
Senior Research Engineer 
J. R. Gibbons 	 154 
Project Director 
D. I. Ayerst 	 80 
Research Engineer I 
W. D. Spencer 	 42 
Senior Research Engineer 
G. F. McDougal 	 48 
Research Engineer II 
W. E. Sears, Chief 	 40 
Concepts Analysis Division 
C. H. Green 	 80 
Research Engineer I 
J. R. Marks 	 160 
Research Engineer I 
Technical Support Personnel 	 520 
Expenditures 
The total expenditures of Phase I and II funds through 31 January 1982 
were $177,410. A balance of $37,027 remains of the $214,437 ceiling price. 
Expenditures during the month of February are estimated as $10,450. 
Approximately 63% of the Phase II funds have been expended and 60% of the 
Phase II tasks have been completed. 
The total expenditures of FY 82 funds through 31 January 1982 were 
$102,185. A balance of $157,815 remains of the first increment funds. 
Appendix I has a chart of projected and actual expenditures for each effort. 
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The monthly status review meeting is scheduled for 9-10 March at Eglin 
AFB. A comparison of Georgia Tech models and ARC SITMOD models will be con-
ducted during this period. A review of TAC ZINGER models is scheduled for the 
week of 22 March at Georgia Tech. 
Future Efforts 
Efforts on all tasks will be continued. Concentrated efforts on Phase II 
analysis are being made to make up delays incurred awaiting terrain masking 
data. Appendix II has a milestone chart of projected schedules. 
Respectfully Submitted, 
John R. Gibbons 
Project Director 
APPROVED: 
;/ William E. Sears, Chief 
.. 	4 Concepts Analysis Division 
Systems Engineering Laboratory 
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SK 1 Develop C2 Model (Continuation) 
Data Collection 
Model Development 
ADWOC Decision Model 
AI Engagement Model 
Modify GEM 
Modify AEM 
Communication Net Structure 
Radar Sites to ADWOC 
ADWOC to Weapon Systems 
Verification of Model 
Documentation 
LSK 2 EF-111 Analysis  (Completion) 
Data Collection 
Data Base Update 
Escort Scenario Development 
Verify Model Modifications 
Analysis of EF-111A Escort Role 
Technical Report 
kSK 3 Lethal Suppression (Continuation 
Data Collection 
Tactical Employment Documented 
Model Development 
Model AN/APR-38 in GEM 
Model W.W. Decision Process 
Model Weapon Interaction 
GEM Interface with Reactive 
AEM Interface with Reactive 
SPAM Interface with Reactive 
Verify Model Modifications and I i 
Documentation 
ASK 4 Compass Call (Initial Effort) 
Data Collection 
System Description 
Conceptual Model Design 
Model Methodology Development 
'ASK 5 IR System AnalysA (Update) 
Data Collection 
Cooled Seeker Model 
Background Emissivity Model 
Verify Model 
ASK 6 	AN/ALQ-131 Analysis (Initial Ef 
Data Collection 
Data Base Update 
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F18-6A 
Georgia Institute of Technology 
ENGINEERING EXPERIMENT STATION 
ATLANTA, GEORGIA 30332 
13 May 1982 
Tactical Air Warfare Center 
ATTN: TAWC-EW 





Lt. Col. John Benner 
Contract Monitor 
Contract No. F08635--80--C-0263 
Support Green Flag AnaLysis 
GA Tech Project No. A-2706 
Monthly Status Report No. 21 
(April 1982) 
A summary of progress on the referenced contract for the period 1 April to 
30 April 1982 is contained herein. 
Objective 
The purpose of this project is to provide specialized engineering services 
to the Green Flag effort of the Tactical Air Warfare Center (USAFTAWC) at 
Eglin AFB, Florida. The contract is divided into two phases. The broad 
objective of Phase I was to investigate employment concepts and tactics which 
will enhance the penetrating strike force's probability of survival to the 
Initial Point (IP) for the target. Phase II is a continuation of Phase I that 
expands the data base and investigate employment concepts in the target area 
and during egress. Phase II effort includes three tasks: 
1) Determine the effects of the IR threats on attack force attrition 
and the effects of flares as a countermeasure. 
2) Examine target area tactics and weapon delivery profiles to deter-
mine the impact on force survival. 
3) Incorporate the egress route and analyze concepts of employment 
alternatives for the mission as to enhancement of attack force 
survivability. 
AN EQUAL EMPLOYMENT/EDUCATION OPPORTUNITY INSTITUTION 
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Summary of Technical Efforts  
Phase II Efforts: Efforts in April were expended in preparing the data base 
for the Automated Encounter Model (AEM) model for the target area and mission 
analysis, and in documented results for the Phase II report. Portions of the 
preliminary draft of the Phae II report were reviewed during the monthly 
status review. A revised projected schedule for completion of the Phase II 
report was presented, which depended on completion of the AEM runs for the 
target area analysis and the mission analysis. The projected completion of a 
draft Phase II report was 5 May 1982. 
The outcome from the briefing to the TAC staff was a request for 
additional analysis of altitudes between 700 and 18000 feet to determine the 
change over point between low level and medium altiude results. The 
additional analysis is needed to support a briefing to General Creech in May. 
FY 82 Follow-on Initialization: The initial portion of FY 82 follow-on tasks 
was contracted through the AFWAL (until a TOA can be established at Eglin 
AFB). Status of these Green Flag follow-on tasks will be summarized in these 
monthly status reports per TAWC/EWC requests. There are three on-going 
tasks. A proposal for FY82 follow-in was submitted. 
C 2 Simulation and Model Subtask: Review of data on C 2 stgucture and ADWOC 
decision-making process continued. The progress on the C effort was briefed 
at the status review meeting. The use of the Tactical Communication module 
(TCM) from TAC accessor was suggested. Capt. Gorden, USAF/SA, was contacted 
and indicated the module was being tested and should be complete in May. A 
trip to Washington to disuss the use of TCM will be scheduled in May. 
EF-111A Analysis Subtask: Results of EF-111A shallow penetrations were 
briefed at the monthly status review. The analysis of escort roll for the EF-
111A will be started in May. The results from SOJ and shallow penetration was 
analyzed in an attempt to derive an algorithm for determining orbits and 
number of EF-111A in each orbit. This effort will continue in May. 
Lethal Suppression Model Subtask: Design of the reactive Wild Weasel model 
continued in April. Flow diagrams of several submodels were finalized and 
released to the programmer for coding. A briefing for TAWC and WW crew at 
George AFB is being prepared for presentation in June. Additional inputs from 
WW crews are needed to finalize the rules of engagemetns for the decision 
making module. The end game module in TAC Zinger is being converted to stand-
alone module and will be completed in May. 
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The following is a list of Technical Memoranda (TM) prepared in April that 
are related to the Green Flag Analysis Program (A-2706). 
TM # DATE SUBJECT 
A-2706-154 14 April 1982 Structure of End-Game Programs and Data 
A-2706-155 14 April 1982 Flowcharts for MAIN, INPUT and ATAN3 
A-2706-156 23 April 1982 Repeater Option for SPAM Semi-Active 
Missile Simulation 
A-2706-157 23 April 1982 Revisions in Velocity Tracking 
Simulation for SPAM 
A-2706-158 5 April 1982 Revision to Baseline AEM 
Visits 
Monthly Status Review at Eglin AFB, 19 and 23 April was held just before 
and after the Techniques Analysis Program Review. Lt. Col. Benner, Dr. Polk 
and H. Curtis from TAWC attended the status review. 
Robert Crawford worked at Eglin 4 days during the month gathering 
additional data for the WW model. 
Efforts Expended 
A summary of professional and technical support efforts expended during 
the month of April is shown below. Efforts expended also include FY82 tasks. 
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Professional Personnel 	 Man-Hours 
Blankenship, S. M. 	 142 
Senior Research Scientist 
Crawford, R. G. 	 128 
Senior Research Scientist 
J. L. Frawley 	 167 
Research Engineer I 
R. V. Fuller 	 80 
Senior Research Engineer 
J. R. Gibbons 	 176 
Project Director 
C. H. Green 	 168 
Research Engineer I 
J. R. Marks 	 114 
Research Engineer I 
T. M. Miller 	 26 
Senior Research Engineer 
D. W. Spencer 	 82 
Senior Research Engineer 
Technical Support Personnel 	 790 
Expenditures  
The total expenditures of Phase I and II funds through 31 March 1982 were 
$203,636. A balance of $10,801 remains of the $214,437 ceiling price. 
Expenditures during the month of April are estimated as $8,587. Approximately 
93% of the Phase II funds have been expended and 90% of the Phase II tasks 
have been completed. 
The total expenditures of FY 82 funds through 31 March 1982 were 
$167,177. A balance of $66,823 remains of the first increment funds. 
Appendix I has a chart of projected and actual expenditures for each effort. 
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The monthly status review for May will be scheduled later. A draft of 
the Phase II report is scheduled to be complete by 5 May. The Phase II brief-
ing will be developed when the report is complete. A Phase I briefing to 
General Creech should occur in May. Additional analysis for results between 
700 and 18,000 feet will be accomplished in May to support TAWC's briefing. A 
trip to Washington, DC is scheduled for the last of May to review the Tactical 
Communication Model. A data base modification for EF-111A escort analysis 
will be started in May. A master plan for follow-on tasks will be presented 
in June. R. G. Crawford will transition to the Eglin office in May. 
Future Efforts  
Efforts on all FY82 tasks will continue. Appendix II has a milestone 
chart of projected schedules. 
Respectfully Submitted, 
John R. Gibbons 
Project Director 
APPROVED: 
William E. Sears, Chief 
Concepts Analysis Division 
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!argot Area Analysis 
Data Base Update 
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Draft to TAWC 
ACTIVITY 
Develop C2 Model  
1. Data Collection 
2. System Description 
3. Conceptual Model Design 
4. Model Methodology Development 
:. IF-111 Analysis  
1. Data Collection 
2. Scenario Modification 
3. Data Base Modification 
4. Shallow Penetration Analysis 
I. - Lethal Suppression  
1. Data Collection 
2. CofiCeptual Model Design 
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ASK 1 Develop C2 Model (Continuation) 
Data Collection 
Model Development 
ADWOC Decision Model 
AI Engagement Model 
Modify GEN 
Modify AEN 
Communication Met Structure 
Radar Sites to ADWOC 
ADWOC to Weapon Systems 
Verification of Mbdel 
Documentation 
ASK 2 EP-111 Analysis (Completion) 
Data Collection 
Data Base Update 
Escort Scenario Development 
Verify Model Modifications 
Analysis of EF-IIIA Escort Role 
Technical Report 
CASK 3 lethal Suppression (Continuation 
Data Collection 
Tactical Employment Documented 
Model Development 
Model AN/APR-38 in GEM 
Model W.W. Decision Process 
Model Weapon Interaction 
GEM Interface with Reactive 
AEM interface with Reactive 
SPAM Interface with Reactive 
Verify Model Modifications and 
Documentation 
TASK 4 Compass Call (Initial Effort) 
Data Collection 
System Description 
Conceptual Nbdel Design 
Model Methodology Development 
TASK 5 IR System Analysis (Update) 
Data Collection 
Cooled Seeker Model 
Background Emissivity Model 
Verify Model 
TASK 6 AN/ALO-131 Analysis (Iuitial,11 
Data Collection 
Data Base Update 
Model Receiver Processor 
Analyze Effects 
Technical Report 
Georgia Institute of Technology 
ENGINEERING EXPERIMENT STATION 
ATLANTA, GEORGIA 30332 
10 June 1982 
Tactical Air Warfare Center 
ATTN: TAWC-EW 
Eglin Air Force Base, FL 32542 
ATTENTION: Lt. Col. John Benner 
Contract Monitor 
REFERENCE: Contract No. F08635-80-C-0263 
Support Green Flag Analysis 
GA Tech Project No. A-2706 
SUBJECT: 	Monthly Status Report No. 22 
(May 1982) 
Gentlemen, 
A summary of progress on the referenced contract for the period 1 May to 
31 May 1982 is contained herein. 
Objective  
The purpose of this project is to provide specialized engineering services 
to the Green Flag effort of the Tactical Air Warfare Center (USAFTAWC) at 
Eglin AFB, Florida. The contract is divided into two phases. The broad 
objective of Phase I was to investigate employment concepts and tactics which 
will enhance the penetrating strike force's probability of survival to the 
Initial Point (IP) for the target. Phase II is a continuation of Phase I that 
expands the data base and investigate employment concepts in the target area 
and during egress. Phase II effort includes three tasks: 
1) Determine the effects of the IR threats on attack force attrition 
and the effects of flares as a countermeasure. 
2) amine target area tactics and weapon delivery profiles to deter-
mine the impact on force survival. 
3) Incorporate the egress route and analyze concepts of employment 
alternatives for the mission as to enhancement of attack force 
survivability. 
AN EQUAL EMPLOYMENT/EOUCATION OPPORTUNITY INSTITUTION 
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Summary of Technical Efforts 
Phase II Efforts: Efforts in May were expended in completing the Phase II 
draft report; providing additional analysis of penetrations between 700 and 
18,000 feet to support a briefing to General Creech and developing the data 
base to incorporate ECM pod reliability data in AEM simulations. Volume I of 
the Green Flag Electronic Combat Modeling and Analysis Results - Phase II  
Report was completed three weeks late. The review cycle was completed on 31 
May and six copies of the draft report were couriered to USAFTAWC/EWC on 2 
June 1982. The other four copies of Volume I will be mailed. Volume II 
contains the appendices and should complete the review cycle the first week in 
June. Five copies of Volume II will be forwarded to TAWC/EWC as soon as 
possible. 
Additional GEM and AEM simulations were required to analyze the effects 
of surface-to-air defenses systems against penetrators between 700 and 18,000 
feet. The additional analysis was in support of the Green Flag analysis 
briefing for General Creech. The results of the analysis were provided to 
TAWC in Technical Memorandum number A-2706-160, "Effect of Increase in Profile 
Altitude for the Ingress Route". General Creech was briefed on 24 May by Col. 
A. Breese. 
ECM Pod reliability data was factored into the AEM data base for each air 
defense system with engagement potential. AEM simulation runs with the data 
base adjusted for ECM pod reliability are being made using the same scenario 
conditions as those reported in the Phase II report. Results from these runs 
will be analyzed in June and included in Volume II of the final report. 
FY 82 Follow-on Initialization: The initial portion of FY 82 follow-on tasks 
was contracted through the AFWAL (until a TOA can be established at Eglin 
AFB). Status of these Green Flag follow-on tasks will be summarized in these 
monthly status reports per TAWC/EWC requests. There are three on-going 
tasks. A proposal for FY82 follow-on was submitted. 
. C2 Simulation and Model Subtask: Review of data on C 2 structure and ADWOC 
decision-making process continued. A review of the TAC Suppressor and the 
tactical communication module (TCM) was hosted by Capt. Gordon Smith, 
HQUSAF/SA on 25 May at the Pentagon. TAC Suppressor is a user data basq 
intensive model which has several algorithms which might be used in a C modql 
for Green Flag analysis. TAC Suppressor did not appear to be the complete  
module needed for the analyses. The TCM did not appear applicable to the C' 
model effort. 
EF-111A Analysis Subtask: GEM simulations, with EF-111A penetrating in an 
escort role, are being made to construct a data base for AEM. AEM simulation 
of EF-111A escort missions will be made in June. Analysis of EF-111A SOJ 
results continue in an attempt to develop an algorithm for determining SOJ 
orbits and number of EF-111A in each orbit. 
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Lethal Suppression Model Subtask: The Wild Weasel model design was reviewed 
but the start of coding was delayed until June. Additional inputs from WW 
aircrew are needed to finalize the rules of engagements for the decision 
making module. Data to design an anti-radiation missile model to simulate the 
AGM-45 Strike, AGM-78 Standard Arm and the AGM-69 Marvick were obtained. Dr. 
Fuller will begin design of the flyout model in June. The end game model in 
TAC Zinger was converted to stand-alone modules for fuzing and calculations of 
PIV The modules will be tested in June and compared to TAC Zinger and GEM 
results. 
Data from Green Flag exercise at Nellis is expected in June with terrain 
data from DMA. Model and Green Flag Analysis result verification will be 
attempted by comparison of Phase I results with results from Nellis. 
Documentation 
The following is a list of Technical Memoranda (TM) prepared in May that 
are related to the Green Flag Analysis Program (A-2706). 
TM # DATE SUBJECT 
A-2706-160 14 May 1982 Effect of Increase in Profile Altitudes 
for the Ingress Route 
A-2706-161 17 May 1982 Analysis of the FLAP WHEEL 
A-2706-162 18 May 1982 Definition of Variables in SPAMMAIN 
A-2706-163 18 May 1982 Low Level Target Area Route 
A-2706-164 24 May 1982 Revisions to AEM for Target Area 
Analysis 
A-2706-165 24 May 1982 Modifications to AEM 
A-2706-166 25 May 1982 Proposal for Improved Data Structure 
for AEM 
Visits 
A review of the TAC Suppressor and TCM models was hosted at HQ USAF by 
Capt. Gordon Smith, of Studies and Analysis, on 25 May 1982. Lt. Col. J. 
Benner, USAFTAWC/EWC and Messrs. W. E. Sears, III and J. R. Gibbons, Georgia 
Tech/EES attended the review. Colo D. Ockerman, HQ USAF/SAT also provided 
inputs. 
Robert Crawford transferred to the Eglin office to provide on-site 
assistance and gather additional data for the Green Flag modeling effort. 
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A summary of professional and technical support efforts expended during 
the month of May is shown below. Efforts expended also include FY82 tasks. 
Professional Personnel 	 Man•Hours 
Blankenship, S. M. 	 72 
Senior Research Scientist 
Crawford, R. G. 	 101 
Senior Research Scientist 
J. L. Frawley 	 160 
Research Engineer I 
R. V. Fuller 	 34 
Senior Research Engineer 
J. R. Gibbons 	 168 
Project Director 
C. H. Green 	 40 
Research Engineer I 
J. R. Marks 	 155 
Research Engineer I 
T. M. Miller 	 34 
Senior Research Engineer 
G. F. McDougal, Head 	 40 
Systems Analysis Branch 
W. E. Sears, III 	 28 
Chief, Concepts Analysis Division 
Technical Support Personnel 	 798 
Expenditures 
The total expenditures of Phase I and II funds through 30 April 1982 were 
$209,076. A balance of $5,361 remains of the $214,437 ceiling price. 
Expenditures during the month of May are estimated as $5,361. Approximately 
97% of the Phase II funds have been expended and 95% of the Phase II tasks 
have been completed. 
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The total expenditures of FY 82 funds through 30 April 1982 were 
$199,999. A balance of $34,001 remains of the first increment funds. 
Appendix I has a chart of projected and actual expenditures for each effort. 
Schedule  
The status review for June will be incorporated with the initialization 
meeting on the FY 82 follow-on, two weeks after the contract is approved. The 
review will include presentation of a master plan for the follow-on tasks. 
Volume I of the Phase II report will be delivered the first week in June and 
Volume II within the next two weeks. TAWC/AD personnel will visit Georgia 
Tech the second week in June to review AEM modifications. A meeting with WW 
aircrews at George AFB is projected during July. 
Future Efforts 
Efforts on all FY82 tasks will continue. Appendix II has a milestone 
chart of projected schedules. 
Respectfully Submitted, 
John R. Gibbons 
Project Director 
APPROVED: 
William Et Sears, Chief 	F 
Concepts Analysis Division 
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GREEN FLAG PHASE II 
RIBTASKS 
ER Threats 
Data Base Update 






Target Area Analysis 
Data But Update 
Modify Data Base 
AIMOC Assignments 
Baseline 




Data Base Update 










Draft to TAWC 
ACTIVITY 
Develop C2 Model  
1. Data Collection 
2. System Description 
3. Conceptual Model Design 
4. Modef Methodology Development 
EF-111 Analysis  
1. Data Collection 
2. Scenario Modification 
3. Data Base Modification 
4. Shallow Penetration Analysis 
I. Lethal Suppression  
1. Data Collection 
2. Conceptual Model Design 
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ASK 1 Develop C2 Model (Continuation) 
Data Collection 
Model Development 
ADWOC Decision Model 
AI Engagement Model 
Modify GEM 
Modify AEM 
Communication Net Structure 
Radar Sites to AIIII0C 
ADWOC to Weapon Systems 
Verification of Model 
Documentation 
ASK 2 RP-111 Analysis (Completion) 
Data Collection 
Data Base Update 
Escort Scenario Development 
Verify Model Modifications 
Analysis of EF-iiiA Escort Rol= 
Technical Report 
:ASK 3 Lethal Suppression (Continuation 
Data Collection 
Tactical Employment Documented 
Model Development 
Model AN/APR-38 in GEM 
Model W.W. Decision Process 
Model Weapon Interaction 
GEM Interface with Reactive 
AEM Interface with Reactive 
SPAM Interface with Reactive 
Verify Model Modifications and 
Documentation 
TASK 4 Compass Call (Initial Effort) 
Data Collection 
System Description 
Conceptual Model Design 
Model Methodology Development 
TASK 5 	IR System Analysis (Update) 
Data Collection 
Cooled Seeker Model 
Background Emissivity Model 
Verify Model 
TASK 6 AN/ALO-131 Analysis (Initial Ef 
Data Collection 
Data Base Update 
Model Receiver Processor 
Analyze Effects 
Technical Report 
Georgia Institute of Technology 
ENGINEERING EXPERIMENT STATION 
ATLANTA, GEORGIA 30332 
12 July 1982 
Tactical Air Warfare Center 
ATTN: TAWC-EW 
Eglin Air Force Base, FL 32542 
ATTENTION: Lt. Col. John Benner 
Contract Monitor 
REFERENCE: Contract No. F08635•80•C-0263 
Support Green Flag Analysis 
GA Tech Project No. A-2706 
SUBJECT: 	Monthly Status Report No. 23 
(June 1982) 
Gentlemen, 
A summary of progress on the referenced contract for the period 1 June to 
30 June 1982 is contained herein. 
Objective  
The purpose of this project is to provide specialized engineering services 
to the Green Flag effort of the Tactical Air Warfare Center (USAFTAWC) at 
Eglin AFB, Florida. The contract is divided into two phases. The broad 
objective of Phase I was to investigate employment concepts and tactics which 
will enhance the penetrating strike force's probability of survival to the 
Initial Point (IP) for the target. Phase II is a continuation of Phase I that 
expands the data base and investigate employment concepts in the target area 
and during egress. Phase II effort includes three tasks: 
1) Determine the effects of the IR threats on attack force attrition 
and the effects of flares as a countermeasure. 
2) Examine target area tactics and weapon delivery profiles to deter-
mine the impact on force survival. 
3) Incorporate the egress route and analyze concepts of employment 
alternatives for the mission as to enhancement of attack force 
survivability. 
AN EQUAL EMPLOYMENT 'EDUCATION OPPORTUNITY INSTITUTION 
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Summary of Technical Efforts  
Phase II Efforts: Efforts in June were expended in completing Volume II of 
the Phase II draft report; analyzing results using ECM pod reliability data 
and reviewing the Phase II draft report. Results of the review at USAFTAWC of 
Volume I of the draft report will be incorporated in the final draft during 
July. USAFTAWC will review Volume II in July and will provide comments for 
incorporation in the final draft of Volume II. 
Documentation, modifications and update of AEM continued in June. 
Additional data base for AEM of different low level altitudes will be 
accomplished in July. 
FY 82 Follow-on Initialization: The initial portion of FY 82 follow-on tasks 
was contracted through the AFWAL (until a contract can be negotiated with 
Eglin AFB). Status of these Green Flag follow-on tasks will be summarized in 
these monthly status reports per TAWC/EWC requests. A delay in contract 
negotiations delayed the start date of the follow-on contract until July. 
C 2 Simulation and Model Subtask: Work on the C 2 task will continue in July 
with review of special data at USAFTAWC. 
EF-111A Analysis Subtask: GEM simulations, with EF-111A penetrating in an 
escort role, were completed to construct a data base for AEM simulations. 
Additional work to clarify AEM results delayed the start of simulation of EF-
111A escort missions until July. Analysis of EF-111A SOJ results continue in 
an attempt to develop an algorithm for determining SOJ orbits and number of 
EF-111A's required for each orbit. 
Lethal Suppression Model Subtask: The coding of Wild Weasel model began in 
June on those modules which had been reviewed. Additional inputs from WW 
aircrews are needed to finalize the rules of engagements for the decision 
making module. Start of development of the flyout models for the AGM-45 
Strike, AGM-78 Standard Arm and AGM-69 Maverick were delayed until 
restructuring of the SPAM model is completed. The testing of the end game 
module from TAC Zinger was begun. 
Data from Green Flag exercise at Nellis were received and checked for 
readability. Analysis of these data and verification of the Phase I results 
will start in July. 
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The following is a list of Technical Memoranda (TM) prepared in June that 
are related to the Green Flag Analysis Program (A-2706). 
TM # 	 DATE 	 SUBJECT 
A-2706-167 
A-2706-168 
2 June 1982 
5 June 1982 
Green Flag Status Review at Eglin AFB 
Trip Report on Review of TAC Suppressor 
A-2706-169 11 June 1982 AEM Runs with ECM Pod Reliability 
A-2706-170 11 June 1982 Visit by TAWC Personnel to Discuss AEM 
A-2706-171 15 June 1982 User's Guide for the Fuzing and PK 
Module 
A-2706-172 21 June 1982 TAWC Implementation of AEM, Phonecon 
with Lt. Lussier 
A-2706-173 16 June 1982 Target Area Low Level 
A-2706-174 30 June 1982 Low Angle Multipath and Clutter 
Modeling 
A-2706-175 6 July 1982 More Realistic Velocity Tracker Model 
for SPAM 
A-2706-176 6 July 1982 Definition of Variables in VELTRK 
A-2706-177 29 June 1982 Green Flag Status Review, 30 June 
through 2 July 
Visits 
A workshop on the AEM at Georgia Tech was attended by Lts. Phil Lussier, 
Dick Mallon and Mr. Fred Joines of USAFTAWC during the week of 7-11 June 1982. 
Green Flag status review at USAFTAWC on 29 June through 2 July to review 
Volume I of the draft technical report 
Efforts Expended  
A summary of professional and technical support efforts expended during 
the month of June is shown below. Efforts expended also include FY82 tasks. 
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Professional Personnel 	 Man-Hours 
Blankenship, S. M. 	 85 
Senior Research Scientist 
Copeland, J. A. 	 54 
Research Scientist II 
Crawford, R. G. 	 88 
Senior Research Scientist 
J. L. Frawley 
	 137 
Research Engineer I 
R. V. Fuller 
	 12 
Senior Research Engineer 




J. R. Marks 
	
172 
Research Engineer I 
T. M. Miller 
	
34 
Senior Research Engineer 
G. F. McDougal, Head 
	
15 
Systems Analysis Branch 
W. E. Sears, III 
	
32 
Chief, Concepts Analysis Division 




The total expenditures of Phase I and II funds through 31 May 1982 were 
$211,723. A balance of $2,714 remains of the $214,437 ceiling price. 
Expenditures during the month of June are estimated as $2,714. Approximately 
99% of the Phase II funds have been expended and 99% of the Phase II tasks 
have been completed. 
The total expenditures of FY 82 funds through 31 May 1982 were 
$254,289. A balance of $5,711 remains of the first increment funds. Appendix 
I has a chart of projected and actual expenditures for each effort. 
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The FY 82 follow-on contract should be approved by mid July. A review of 
the master plan for the follow-on task is tentatively scheduled for the first 
week in August. An update to the draft technical report of technical report 
of Phase II results should be available for review the last week of July, 
pending USAFTAWC's inputs. Additional review and testing of AEM model at 
Eglin is scheduled for mid July. A meeting with WW aircrews at George AFB, 
projected for July will be delayed until the last week of August or the first 
week of September. 
Future Efforts 
Efforts on all FY 82 tasks will continue. Appendix II has a milestone 
chart of projected schedules. 
Respectfully Submitted, 
John R. Gibbons 
Project Director 
APPROVED: 
William E. Sears, Chief 	'- 
Concepts Analysis Division 
Systems Engineering Laboratory 
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Data Base Update 






Target Area Analysis 
Data Base Update 
Modify Data Base 
ADWOC Assignments 
Baseline 
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Draft to TAWC 
ACTIVITY  SEPTEMBER 	OCTOBER AUGUST NOVEMBER 
E. Develop C2 Model 
1. Data Collection 
2. System Description 
3. Conceptual Model Design 
4. ModelMethodology Development 
I. EF-111 Analysis  
1. Data Collection 
2. Scenario Modification 
3. Data Base Modification 
4. Shallow Penetration Analysis 
II. Lethal Suppression 
1. Data Collection 
2. Coideptual Model Design 
3. Model Methodology Development 
iSK 1 Develop C 2 Model (Continuation) 
Data Collection 
Model Development 
ADWOC Decision Model 
AI Engagement Model 
Modify GEM 
Modify AEM 
Communication Met Structure 
Radar Sites tb ADWOC 
ADWOC to Weapon Systems 
Verification of Model 
Documentation 
ASK 2 EP-III Analysis (Omspletion) 
Data Collection 
Data Base Update 
Escort Scenario Development 
Verify Model Modifications 
Analysis of EP-111A Escort Role 
Technical Report 
:ASK 3 Lethal Suppression (Continuation 
Data Collection 
Tactical Employmoot Documenta4 
Model Development 
Model AN/APR-35 in GEM 
Model W.W. Decision Process 
Model Weapon Interaction 
GEM Interface with Reactive 
AEM Interface with Reactive 
SPAM Interface with Reactive 
Verify Model Modifications and 
Documentation 
TASK 4 Compass Call (Initial Effort) 
Data Collection 
System Description 
Conceptual Model Design 
Model Methodology Development 
TASK 5 IR System Analysis (Update) 
Data Collection 
Cooled Seeker Model 
Background Emissivity Model 
Verify Model 
TASK 6 AN/ALO-131 Analysis (Initial Ef 
Data Collection 
Data Base Update 
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